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Automobile Syllabus. 

CTtfo fkm fwt 

front* ww#* tftnrtsR i 

I I «Mf>5 * $T$tOT feai ^9 I 

* I & 5 t*Wfe * StSt* ^P< I 

O I S < 8 T* tour I 

8 I < 2 twfa^ ^ -tts « *tf**tt » 
t l WW »WT* ** "Tf3f ♦ 

% i jw «* ti fcfiR, wfcfi 's i 
^ i iff ^ ^ apjc** * ^tftws i 

v i Ituot * $T?IOT fofa i 

» i * ftfej w /rt^ « nrtsf i 
>• i w **rti 5 »isntq 

i«*l JT^r, YTtlOTV tffcfo * *TOt* I 
*> i $Sr >r**r f wror* *nf% i* 

>* i <* * <snctw* i 

I C*t »3 *ft#t Ffaft** fatf I 
^8 I <2t£5I* ^Pf3 *T* tt «tftcfl W5 3HT*ft I 

j« » ctPr, Wfc, ftft *w % l«it% *t*j i 
>* I Ifiw 'SST^fe, ftlfc * C&ft* » 

>ii *tt* i 




“« CfTO Cft TOI «t%| I 

ifllPt fwr *fl *1 l" 

Wfa TOTW1 CWM TOJtt^ TO*1 TO Iltfft *t*J TO« 

CffaffS *tt$ Cl, Cl TO TO* 4? TO*T *3 TOW S TOr fTOI 

I 

ifTO w «r^ i$toh TOtfftti TO TOTO"$ 4? fan froi stfin 

*%1 TOsr TO i ifa* »*$ to fm ft*i *faTO irat * SttWtre 

*crotf*i *tp* jiww cw\ to $<itfa opt to TO m TOttf* TO 

<*twi to TO *ro to sn i 4 ? to arf«M tsfai to* «rf^ftro 

TO TO^F f«R ITU TOtfa *{W fafatfl HtTOtt fs?»T I TO Htfa 

TO*r TO*j *fi i ft mu* TOt? ewi ifitfa TO*1 froi 

^ty« ftrffti w $il facifos TO« *tfa *(pro fw^ti mn , 

TOqfroi ntrotro v «tfinfi« TOd>«TO *f*t $to ph m* 

TOTOt ft IfgWi toicIi ifg fro *jto< to TOf% ft ^wt? 

fitti atmtiitarei TOrt itfi »*TOni TO® TOaw itfart toK' 

TO *t**:TOTOs TOifi® r TO*i ^^ttar w TO >**» to tow TO i 

ft TOWI «HPtl To M. St., M. D. « S?TO fit! 

fro b. sc . o TOtti wro $mm * fro %i mi TOt toi nm®* 

« € 

TOltCfl TOfWC* ^TTO TOfW tfsaTO «Wl TOffTO I 

wrfrort TOtW <f3 ««, TO, 4, «$1 TOtev <fl$ *£3* Klltt 

fro TO51 rot* TO* ft*T& *lfo fa *tft i 

^Irntwi « rotirora to fapifaiTO fa®$tTOroTO TO1 
TOroi tviwfo ft# TOre <TOtfro fro iTO® ^f«l mti tow 

TOrra 3^1 i 


^PWTH, 

W MO* qt*! I 


falTO-* 







OJ^tJ?[? TOlt*t3r *^F | 

_ r- ' * 

I 

cmSa-W^ I 

( fNt ^Wis w 

$*tre C^lfa ntfto wfTO fjw W vm ^5 

*$*m i ft 5 ^ 'stfafirt’t* fwr* to oiTOar i 

^*n *110 'sjtar ’ ^1*Fsrf*s*r *a^o* i 

*rf&3 

%^5 4 8w 

( ^wsn ^wio ’ | 

S' *>• fos n? J) 

(£ tstcs fcqffyfe* *TTO TO* nfinsft* *Utt5 I TOfll £ 
5 f*W* to <wtar i \*rc «h* *t$, £ 

3 ^BfTOtHI TO I 5 

S toTO i S 

S [ >v>*t tifi wit life, *fiTO!i £ 

3 vSJtfe^;t»T— I ia » ** * cqfifa Stfr, i B 

2 I wi ^ faW'ft: * wi ^pTOCTi t £ 
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’l&hs i 

Wl— (>-*V3fcT I fnw-¥tlPiJC¥ * c*itt&\*t»i 

4^r. ife jltW— £ff53 if* «1*ti. 6fa*. *t3S 

*fe*ircm stfeiai, &«f*r 1 % “n^”, «tnr ei<j* owftsc'tii wsft 
sfo*. c*fawm*1&; $%*,— cwfttit $%*— cv c^t* |far*r-*5 N 4*tn Sfa* i 
fWto fwt — ( *«--'»* <jii ) i fwj- ttiafc* *t*. cicfcm- 
Icswf5 * at*, «iij* ntvjfa w >wg, thrift fi*tn, catfci csfirem w 
OltSfl ?fitf 31 1*51 «|WtW *lfc f W1 *tfi®t*!¥ *!*&,— 5tf*w 
i?i— ! mti-a wiw i 

f-i?Fi — ( ««— «* *|ii ) i ntip Wjct* 'ofan fa, fafat*. 
f*Ti»» flM fa?, f*t|5i fa, fa* S\s N , ant* u* s 5, ant?-il*$-cqitfiK, am* 
cw*. fcjtwfc. ***$> ^ fnfi»ta, « 4v«| ntK 
C5MH, *ftfcra alters- aitl? ft* i 

5^sf ( ••—is <$1 ) I *p>! j-^ycan, C*t*, *1^*, 

s faH itTHH, ^csnK §t?fa ??. 

c|ta jfa, fiifaromni *kui, w-fafata t, frfNwl^f, ifacttnra *n* 

Mi. ute , 

. *f$37 fufipj — ( i*— <$l)l *ft*t*1 5tf% fafat* $%ttl *K1 

stfai. fata a* « fa * stfay i 

mt— ( *>— >•* ) i (WwfatK cncjti, jrW fag s 

camta fa N , «i*n* f? ® s . *ti|qfcti, c«ic|ta * «R 

»rtvta«! afasniSti, caf«, itfa * wtwta ffta^nfcta « *ki 

*rfai, $* *tai uti la* w, to *t$* *t*1 W in 

1H atltl faw l 
■ 

jpgij f»|9js| — ( >»»—>«« ) i frfjfc* ifa, l«jfa *WH» 

lfate*ft5Tfa if*. *sfaa, vatfcft, ^-vsl^ts. ^wc|tlT#¥ 

pqm>p{ t ^C<5»!t9, ^%ar bnflfw «ffv, «Rt?, f^?It *H. 

c*na, c*fr*i fsnw, «?% ^n?? atii, 

enwa «tf>rai. Ww, **jt*t*it«r « fa« awfnt 5 ?, 



[ . 

TORW TO CTO*fcfafcf?, «?ffc fast?, t<rot,ftt 

*it<iTt fata, cwstft <ro, # TOssjwftt? m*u *t%fv, TOf^cwfct? ?tfa?t?' 

ftw, TOro? TO*s<*fet?, *?rfttf« Ftf^; <st?TO*1, *fc& 

ftfli TOfrtf? Btfast, ^tfft^ wt^w? ufas ??,stf? ircTOW? ?jtoi t 

^3f fa*1 — ( >**->** «$i ) i p* ?i njfuts^. TO*t=il&* to, 
<*ttW, TO^ifrft, TOWW»t?TO % *fi?t? TOfe *TOTf** 

«tfv? iifs— ^t*t? c*ttg « totw? fam, *#fa$?fn *tc?^. 

WTC?‘fc, TOT51 ?1 «V|%, *JtSQ5! *lt«?t?, TOfrtfa C**ttfa$t, TO«f- 

*tro*tfa, jftfatafoS, “ 'fafofist?, "TO*; TOn, m tf$“ « *c? iT 

fcTOifc* TOfa=t to-$to*I5* v «ut^% , > tow ^$t*>rfa 

TROT, TO?E3fo TOW, 3JH TOW, WJttWlfcl C«RtC?fct3, ‘'CWP dfa*W 

TO'tt’KTjt? «&?, ®t? TOMWfct? t^6l*fet? TOTOTOiI, TOWWfct 
fafc *fa?t3 to wtn ?f??t3 fa??. wmw5t?i wH *TOfa; 5t«tm to^to?, 
*$jt$-c?*t?, faltfaSfct?, **, 5 ? « TO? fafast? fear i 

•itoi tw — ( >*»— >+* 7^ ) i to, ?tw 

c?fa « ?ttoi, TO?t?cft *n>Tt$-c?fc% MS?, wtowfci to?* at?) ?i «w 

*«tfa?fa. CTOs' W TOW^ TO^3 « W^. cTOfc'Hfawfa 

c&Htro arit^» "TO*; irtcTO c?fa * ?t?to, wfs s^wcro tow fwti. 
feShfalfct:?? ?fa$ to* ?;c?r*. *t*t s f*w I 

w«fw f*wpt— ( >*«— *.* ) i fHfi««r few « TOTOro? ?mt3i 

‘|%TO* TOW ?tfa?t3 Aw, C?fac?ftt3 ?t ff»Kfert¥j TOafCWfo faffe* 
TOfTO fa*^, C?fk?StC3? CTO** TOTO? ?I?ff. TO TO *f*TO? 

Rwtro, nt^mtf, $%rc* «r?c? 5tTOf?t? Rwtw « fc*tew TOTOTOt, tosi 
* fastw* ??&, TO5-afttw-<ym?-5t?fg*, frot* to, fTOfl tow? ▼t?*i, 

fwf^— ( *•«—%*• ) I f^fTOtTOtW TOtf>, J, 

« ’Wtw wtTOrcw? wnt^, *TOJ, gt?f« ftfrot*. * 
fnfsraH ^trot^TOi^ w% y?5, cwc3fri f-njNwtn trot*. *it* ^1>Wi 
c??f— 1 ®wtani ?JTOs, cacw? titfir? fi«t?, wroti, to,.c?« « «Jfrot? 

FtfiW wrl Ftfl wti toU, ?TOtTO. TO 1® S . TO* ■ TO*tTO 
f«I?, TO*W * 9t*W I 

ftro fTOFt— ( u>— «•* *f#l ) \ Ft*l r CTOtfstj !&Wi * R^i» ft*?- 
tapiJt? ?1 TO-n. TOf^Witti c«m? ^titi. ^itwtro ctl 

CTOt? to? wfo WtTOTCTO TO?, ftt tSTOrrt §1TOl? *lfiPK# C*1 capfti 
CTO^TOWI'TOTON 



areata* fnsl — ( 1 1 sstatafsK, #&a fas, »fs$nta, 
T«mgpifet, #$? catn sf??t? 4t«rt#. ?t?t? c* f®; ai afa5-fstn s , 

nt$t? stists ?t strops sjt*n, nt$? st^stcai. cat?? attars frnsrfo* 
*fa ?J?$tl?? ?tfo, C?tl?R?tf ®t?atrai. c*sj*. Bt?'t? castfastt* Srei*t® 
*fln» It#'; ajt*cac?t, cat?? csatc??t?, f^=f3Rt»[ t^fcatn i 

5^*1 faroi — ( ) i ?sat# ?T»a ogast? at?? ^f»=r» 

fains rat??-*st?r, nrr^ fa^Jtea, *?ten iit# £fow? cat? 

ass 'Q ^tatca? to ?t?t? * st?i, fafsstc?? ^laftis 

stfr =1 ^?l 3pan: sfa? to a«ai, sfan efscl atcs ®ata *a$i 
fas StHjtninlnt *? a|— $%CT sft #*sn m stfn?t ^toi sa 

Sf??T? St?«i— ?f»=T *?a ?$?t? St?TO-sfi^t CTO 5CS fa* St<# 

?tW ^1 - ?faa «rfSl St?«1, fa?t? ■ TO « <sn?tn? *tfanfa Sll 

a?os to s^Ta st?*t - $f»a $fu$ oft oft to atfaa *??t? "vta-i — *faa 
efare sfi atfaata stan— nt$csnstc?? ac«n TO a§?t? stan— s*e to ntfscs* 
tfs?? ^faists ■sptsi — it5" ^fasts '•ai tfgR ^*t?cs cst? stftnt? stan-ajss* 
nt$n *rers *?a a$?t? st?*i -f^cs? *nf*t fasi st?^c??ti?? acaj TO a$at? 
st?«t— 3FTt*-cpft? s^i* aaa a?ai ?fas *?ata st*«r— st^t* <$?; 
•ntfat wen £*s Sftat? sr?«i— •■ st?^e??ti? cnc^iwi ai at$at? *t?*i— *t$ero- 
»rt? f ?rs an? sfas ^ 4Tfc? a*?ta st?«i— ntf# 5tst??t? facn? fata, 

cats' im# eTOit^sts faw fc?a i 

TO»*?*T f"W— ( a* a— *** *$t ) | $faa TOtaafst, St$t? afa «^t«!t? ‘ 
S?»ta— ?fe, at® at*"'. $?Mt®' * nt$®C?t®' *f«f * fai. TO' at t>t»r. ^ fapa 
at Jttarca^. atfs-r^a sitatat®', stmts, *t$t* «4, aial», *nt#t c^f#r, 
st?fa, atfnfa;. smitfa; at ^ atfaaja faw, cirtai ata « sfa i 

cai^t iw- (^*— ^1) i cat?? attSta staWti «cam stRst 
cat?? arst aca atfini atm ca s*r «c«taR a^cs ate? stat* sttroi. 
4 st cat? cat?? staatata aaata— cafaa^a— fa#t ?a N — fafaro— #a- 
faa-a*t.— atstl «)?— f^5tc?a cat^ta— tcTO#s-fa?t?^aa—c^#fecai— 
c?»it?a < n v , *ttta faat? TOfa— *t?ft dMlat — :**[ atc®'ia;-'ecfl?tr®;- c^fat » 
fWI — ( *»»—*• b 13^ ) 1 sfastsi *^faa JJtfas faaat«n, 
faat*ia ?acaa afaaa, « #*tori i 

aa^T 4 S f^l — (' jo«— ^ 1) 1 t®fa?,^T a tin? ^tfrot, 

wt atin? ^tfasi, aaa atfaat? ata atfnata »ass st?®a aten? 
4ss,at?tss?a stfasi,fa,fa,JtJf||ra fa#n,as? saat fafa s ma ; caaiafa, 
afa nf?a^a, atart, as. sis, sast, nfa, ss, sis? ntasst, ss*^ atajts^i. 



[ I* ] 


itf*!. wa, 5tn, iwata, swain, m c* t- 

f* vrt*i, fafegif *tnt«f « fnfW»f *«n* <stfanM, «tn * vvr:. 
3$3tnta, snrei atc*r« ^tcna ***, vwfr* w» st*r ata*i wsu 
^®t*t »^ta mm. @gtc*t« fo'tfa ft?, wm *®i, taman itca* atj- 

fwwta fa-n^a *wu <3sfc?tt*n> acafa? *tci$, w. ata^t* *twtctfa famm 
-anai^-'er-Bta'n- “»i" *itawfartfe f«ri>3ii, 4Jiawtf*iSS cT?-*rtc*5t*, 5t*t 

♦tfatftn it*, $s^tn*i,, *n stntaafl. «t*r ^ fa'&tn. fa^Ftan atiatani 
m^ai, 3M* «ia^a fafa— ^nma— mtea~«nta«f, jr-tn ^c*^. 
atari *ai $*»caa ^3t*t «tfaat«t, fmc^r* Sgt’f i 

fijisjr) — ( «*«-'»©»!, ^i)i an nt«ata f?*tca frstn 
*ff*it*i, $F»pr* cdr* 9f <Tt«sti *tatot, can* cfcs* fvsta *t?l> ^f^tmi 
fcanfeat finta *fatm. na$*r ffars *rtit 5f*Tttata fnfas in nt««ta ‘Stfitara, 

$cbb i^cbt f$ *rtmti stearin. icw *ic$tcnt*t?5T jFtta* fint? 

*Mt^t. *frttBs mfann, canscaatn ¥*»rt i foncntfratn c&a*r i 

fa?«i fmw — r*«i— * bj» *^*1) — ®ta€t* cm^a nrfta a^^tei 
ajfcni cart, a *n*t« *f%*n fncm fnan, nsfajaFtel *1;%** aita* arsv^n 
fafcfaPmrfa ^rm- aFfom antanti itn. aitcafanln 

Ifatn* «tn« ^rlfa*. *f$cn$ta tfsjtna 1>t$fa* i 

i£}nrfa?«f fam— »««•- ^ )—>**> It: c*t$'*r?ta fana*. <?m 

^tirStraa fa*i«i, nt* ? .tn* aitn f facna faaa«i, «rfsf fn^W* <mtwt i 

fi^«^ _.('OM —•Wtv ■'jgl' 1 ) 

■sit^ njf^a afwfa* ( ) *rt?Tnj— (frrstfta 

(^•— ii •) » 
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t 


T» 
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,srt*tf*rW Mtsi*n i 

% 

% 

c*t$* ntfta cTOt*rag:*t* t**tw nf **$ *f«s sa *u $«rrfa c*tfca 

nt$N wi atkni swat* to* *t*f5*fc*i fjfcai w?, c*$«w 

•** *t 5<$*ta *T*fo* fifwi jpsnSto *t*iar fan •rt’Wjjfto <na* c* *ra« fa* 
*1*1 arwt** i *t*fi» fifwi *m *w* toci ** fat* **ra an nreal 
*tt i ala® $t*t«i csit^a irr^s *m* *tw* $t*tt*a as faifafos faali, 

«lt*f*aF ***t? (Shock) :— C*t* *t*t« *1 *t*fa* ^9T«1 91 fa*t* Of* 

wra *5ai *rf^w ®t*tw 'rot* ^®ii *a i $*tc« cro w *faai fm *t$ 

♦tl 4t«l 95*1 *1* . 511^1 « 5*3! ***| ^Sl^SH *f*E3 *tC*. "TOR«f*l ft* 

f^ufar® m* *tra *1 1 *ra* c*rt* fn *t* cwi cw . fait* mt* a**t* 

S afacs *in*, «T3 *tffa*re wqr»t* *t**i *nc*, 4m art* fa*fa *$?i 
i *9fts to *si *t*»* cn cto fa$a c*ta« a^gt* *5raif 
fa*t 49‘s c*?*s c*R fsfw w cw*ft* i 

a* *9fta catfl* *M ^ *fnt atfac* i estate* 5 a* ( cto* 
tot ) *$t$tl atfat* i art*t$ 5 to *fi*1 *1® « *ttA «* * fa* ( *ifaa*r *1 
*fa*a *l«rta cto cslfc cats to*!* ?ro fta* *ai *t* ) i *w fcsata 
*fa*i ’afa w 5 to uteatlt* i *•!«• f*f*fc *** *.oi*o cv’tfr '*fa*i” 

HftS 4*5 4 C*t*t^ (Spirit Ammon Aromal) *t«jt?C*, *f*T C*Ft* a« 3 t* *1 

*1 ** ( cto fasts* asgt* atfaa croi at* *1, c*flfa at$ * 

' C*C*a TO C*f**1 5f*C5 *11*1*1* ) ®W1 **CT 5t im 4* 5t*5 *1 f*{ 
*f** art* (Brandy) CTO9t 9t?t® *ftC*» ®C* 5tfa ^ *1*1 | C*Slf*; 

*C^a (Smelling S*lt)5tM C*5 f* f># ‘TOffa* (Oxygen) 9t^3 f^t* 5*1 

atttr** *rtm i if? fort* *tit* *fa ^ca 5tca afcra *Tc* ***i 
awtca a***9t am ®t*t-**c si fort* ant* TOrt**t* toi *11 

i tf« *:«n f5f*^**c* TOa cwsat* f a*ta i 

*rpj|«5 ( Fracture ) : — c*c*a c* c*t* *ft *tfoi1 *fors ntci i 
*H *«ra ar*t* 3T*i c* *wr®ta ***ret *1*t*1 ®t* ^^*1 *w* crot 
( ^*1 ** ♦ttci'a *ora nfo® ^ta c*i ♦ttai at* ) 4*t ww ft 
*5*1 *a ( *t*t* c*t* c*t* to* *5*1 *tc* *1 ) 1 5 *fort*l stiffen *f *5 
•Iff rtT®fl *tf 1 *P*f ate*!* ®tftc* *foef *fa^f*f*^*1 



[ y* ] 

**i i *t*i *fi ^fwtr* f-iwn fifavn *1 **, cnt*Bi w*v4r 
fwtar av, TOftj *|*i at?^ ntt* i *rt* * *iwt&e¥ <*fo fa* « »r^V%nr 
Ffc*, 4*? csrfafift* erf tarn *%$ fire* *1 1 fif**** <st*tfn 
'•4 *t* 3f*t**t** ¥*i wt* i fa*tfc fifaw* *tr**t* **t**i *1 itfac*r 
wfiwc* *tfa*i *i* *t*i f *t*’ ( *i®te* <nir*t ) *i $»*t *tcfca f^wi fin 
Itfin *TOt *ifac* tfatrfte *fac* 1 fag ffaW y*ieg* fifatinr m fas 
«*sftil* ^T&TO^*!*) *T*fi5 f* I JfSStB* ?fa* lt^ *fa*t* *** tfftw c*t* 

c*t*V** sftwc** natal *?wi) finite fit* *fa*i *t®n* stsarH* *as* 

ws* «n*te wrlfnc^ me* ( 4^*1 tftw* nfic* afire ®i*t* 
nr* cw«n *w ) 1 nfa rtfirn cic?f «*tt* *1* *tn Itit 'mnsr* \ fa*cfe 
fafw* *1 mfatn fr$* *t*tra **[fc* 5$*tfa*t* nanteaS^n fin 
**ris **^ stfan wfr a*fin atfin own ^*^1 m* vm *fin *tfc 
twKtfin fit* 1 

»ffa <&t *1 »lfwn Tfagjfis (Dislocation ) :— $ftc* 
■sin* n*Fl c* atetfi* asnst* 5t* f$n ft* « algt* ®n* *5lt*, nfa ^fan 
$$ts matfi* n*n ( faj*t* ) *tt¥ *1, *nr *iar* nflfc 
<$»rcra *ic*i* nfatea f* 1 fefaw ajste mi *Ftftw *f*»nt* ftfwfr 
*r*t fcfas *c*, ’f t**i At *Ft*n ^ *f«r *c* i 

nfp c*lt 5 $ ( Taction ) :— .cat* nfa nfatfsi *1 ***$n *t*w 
ntc* 1 nfa* stfificV c* *st* *'$* **t^ *trc, $iftc*a fiffen 
itfcs* *itc* 1 aw fa stfific** c*t^ *1 ernfaw^nt^s *$ca *ttc* 1 c*ti>* 

" Ifasf n^tfifC^ Btfill ft*1 *fii C*T5*ft|5t *t^5 ntc* I C*rf* «tsp 
c^t^^Ft ®*t *ttt* 1 * c*tn *nr **^tt*l c^ 3 ! 4**tw 

*fiht *t*i «e*t*f=? 1 ’Pit fi*t n**t *itw*r fin ^?tc=p * tfin *tfiiw 
itc* 1 *i*r *wi ***«fwi* c*fa fic* 1 near ^ar 
faart^n k 1 §*t* et^fit* 5 *rftl*^ atfilOT c*«t §W* f* 1 k f it* c*t* 
c*Ht* n*n *t»Frtft*l a^ntf^ flra ntc*. wfa 4W*tti 

fiTf^n *t^5'« *ttt* 1 ^ftra ^fa*t* *5«tt f*, «5^r «te* aitoaw 
*ffan *t*i *rm*, *it* fifa^i mm i 

(Burn & scald) ; — c^n ^«tcn mu '•jfafire 5 &$Q *ftn* 

*t*1 c*f «ifinrt *t^05 ♦tit* 1 *tf* ♦tfwti *R(*tc* ^sW* cut c** 1 
it* 018 «r*tt** t «** <*FF tta* *t*t« r^*it*i f*» 4*t fag *lc* *tt?, 
jfctss ^fal* ntm ** 1 firSto n^t* *T*c^ **3i 4»*x $gt* fa** *t*N* *1 f* 1 
cto ntij^ *n rtj^n citn n**i *tt^ rtf^n *1 *t*i cm «mi* fao**. 



[ w* •] 

TO* | dtC*, TO <5111 ,*TO «t*lW* TO M> C*WC* 

faftcfc *tto tori Hto tot 5 ? *it& fwt *’TOn i itto toi *to 
TO 4^*s if^i « *itto *ttw t wA to njto c^rc«i sttto*? te*i aw $wi 
«CT ftltlfll «11lOT TO$ W ItCTl Blfato to I *t*t 

towi fcfwiwi TOt* *to«1»t i *tfan TO^tTOM dnfc-TOTO'(s©di- 

bicurb) «C9| >s%t J^TO 5 ? *lt^ft«1 to? W ^WT.TOl *fa*1 TO I 

t » 

*F$ (wound) :- — c^tt?^=g TO *to TO to s TO . *itfara 

*rtw tori *tfai *itw i *tw *1 *?f*TO *to TOtra IBTO 

•W^Wit^ 5 ? cWtt’ ( Tinch Bcnjorn Compound) *iTO5H 9t5 filf I 5 ? ^.®?t toltMl 
*tti to 5 ?* %n* to i ‘ttMst&rc (Hydr< gen 

peroxide) fall 31 TOW $*1 TOW TO W I *fa* *lfMtM *?W 

w to to *fa«i «$*i <*to '«ifw to to total aw total 
r.*f*5t $TO TO1 TO ^ifW ^ I TO $ *1 WlH CTO f&f*W** 
«TOTO *Ht$ TO l TOt* Mw'amf^lctitto faTO M»*TO" 

(Anti-tetanic Serum Injection) tfOTI fcf?) 5 ® I 

$■ 

^jigs? faTO <®TO *V\ (Artificial respiration) : — 

tit* 3lf^ *R1* <WM to* to TO 5 ? «*to? TO1 TO $to CTO m*? 
ft*1 *ta® *itw 1 ^w, $ *ifto *to $*itw TO *TO *TO TOW I 
to $fal cto ai*i& tot* ^ ^TO*1 TO v? w *tta *fi*f orsvf 
*W WW TO1 TOTO TOl fto TO CTOTOtlW I 3M* to* TO fa* 

( wto •it 5 ? wi f f «n w ) TOi *tta *f«t ‘ cmii fifa i csttof 
rtHTtlt \«f to Jw ; *W1 ^finr^CM toF 

^tlfl f*w « ^«t=? ^5t TOct I wt cut’fi? ^?»CTO? ^ *tic< 

^ stf^i inti £*1* ^ TOw Mt **fr TO f=iuf s-»n 
ftitl»i:»tto i fi «rt »tfw « «iTOTO y,\cM to toi to 
^ jU i i*n fm $15 m ito# TO €*m to «w ^ otPPt 
TO ilto to *£TO TOw i toc^ an* TO 
^‘f?C ? 5 Htfrw I *?1 f 5 ?^ 5 ? ^^t 5 ? <ttC^ '5^^«l 

*to,*tw i UP .4 ^ ffas^t fs?TO «TO TOtfa TO 

TO^ *nv, «1TO *i \* *tw *«i%t*«i w ^to i ^ tow 
* ^ TOc^s TOw i TO Mw « tl TOc« Ww wi fTO^ ^ 
( Spirit Amon Arcrnat^ 5tW3 TOCB^f TOB ®W! 

tol TO TOVW »«TO CfOTt 4WltTOI 

TOTOtfl ^ ^WF’I aWlTO TO1 ^TOj— 16TO ( Tinch 



[ f ] 

^ Iodine) C*tJ (Tinch Bonzoine compound) ^TJISF^ 

(Carbolic Acid) m (Hydrogen Per oxide) tflCjtr fa( 

(Hydrag Bin iodide Tablofrd) C^tflUF ^*fl (Boric Cotton) H 
(Gnage) ^ItOSS m? (bandage cloth) fo* tfa TO# * 9 tfa 4* 

m\ «i* *ttfa m *ftte » oisn? jnt^r *m mar **$ 4* 
jrt^ i 

• wts 5 * faitw— 

• fmfaj ^^.rfiwnml? * *<&% utfamf * *rt$*r i 

ft ^ ^it^ v I 

^o, <**> ***, fit©*, i 

<£WTW $1*1 W CTt§3 *(1#t 

*finn wswp ’lift croton fisvi tfifait* 

to cffR^I or i srrei* CTifa wfhr srffa^fw* ^urarj 

jffacft c$ «rmor* *t*J *ifN *:*rc i %$i*i 

sjw *1 njitw nrff «fi? f%w src^i $mfw* wtm 
. if f^n ^faos^itf* i 

ft tfosto i 

*)0, f'fc *re» apfgf apt^l I 

<*t irea starfsots catSsatff w« f»w far? m faults* 
ffflaSsizs i bant csfSs ai$* wttivM -s *tf?5t»iat ffaw 
$«S1 few <at -?ta $t?fscns fa fans tcfrcstt I fa; <«n, f*t 
as, <**t, ms, $ saHa f r, tiffins fwa fstssts ftas i 
4? ^faWS^tfr csftftfrm * fcayfiJ fita ?ftfsstfsR« f«wt 

ca«st as i fans fassns « cacsStffs fat® /• m* fiats 

'>-• 

star (Sfsfc at fttsst ass i 




em i 


*t«W*l C9tSt$ 9t$ICW sfalW Wt ’HI 9tftS *ltt» 

CHH 1 I Sffl nt$, * I few’fetf 5*11 9lfl I Oil «*tt 

tl'Uc’F sf«ICS »&»lt *Hj 99t9 «HWI W l 9|9| •IfJlCT' 

8tfew Hot cwi # 1 * 1 9i wm 4 9t<j ^fec* n i few few* 

5*11 9t#l* ¥»! Trtl ffefl 4 srifh* tlR I Wl 0)91 9||WW 

* * 

{9 *rfl 91 9Ffit»I C9R »9JW Ht® 9IEH »!*9l 9tl». 

•Ittl 9« Hi I *! »rtwit wl iRn ( Energy) Wl . Htffa 
HI <9*«tfw9 f<tt hWI’hHI,— ( 9>) ’WlaHN (Kinetic;. 
*’ ( 9 ) C*tTtfe®1»(( Potential ) I 

W nft» 919! £9 ifiF Itflfl 9t9 »Rlt» 9f« 9|fe® 9 f 
. Wffel (Kinetic Energy) 9W I 

' {*0 9(9919 ( Position ) 9«1 C9 «rf» 91491 9f9 fRICf' 

ffetHfiw 91 WK bj yw Wffel ( Potential Energy*), 9W I 



Csrfif^r 

f®if®^ ^g i' g yg »*tl%» i 

(>) fostfal «3R ( « tsrsi)— « ffa$ *lfo (Kneigy^f 

P( s tion) I 1 * * * * (&) 

(*) w c*r«*i tf** P ft, w* irt*i— f*f$-Trt*t*3t sfe if* 

(Elastic Energy) 1 

(v&) , wi3 ci £ ta if* < ^ei\c 

Eneig)) I 

(s) ifafc* « wif&« taspfo* «wit* THT*tf4*— 

if* (Electru il Energy ) | 

(«) Cl%l if* ( Muscular Entity ) *151 'UStt I 
{>!>) 1JW ?fl if* ( Has expansion) — ^11 RR! df4" Hll 
tf$R (e. g, The uind and he it engines ) | 

(•») qtfiH if* ( Mechanic U Energy)- C^R *®!-Wl 1 
(*) fc4$Tfo* if* ( Eleo Engy )— CTO *TtHtif IJltlPl I 
(») wn if* ( neat )— ^ w®ra if® *fr5 i 
0*) if* (Chemical Energy )— 3t1tnfi* 

W1W1 *lt*4«1 Blfa® I 

(>>) Cif%^ if* ( liadiant Energy )— HlCW W *fc* ^tt*lf* 
Htl It to^rfs* ( OTStt ) I 

(i) Htl if* (Heat Energy) 4H-- C*f)*fHl I 

(*) irfvm if* ( Water energy ) q*|,— WMPftS 1 

(«) Wind Energy ) Wt— I 

(8) HR if* ( Fuel Energy ) Hi — WI « *t*fa Hm <a*W 
Htl i 

(«) C*im tftSl "1% (Tidal Energy) 5ff^5 *C1* ife | 

(&) frgjfo* if* ( Electrical Energy ) HI.- Wit* I 
(**) 11*11% (Food Ene gy)— 34ft®: Hi oHfal ,«W *^W« 
* Wta if^ «rfa* i 



o c$rt@3gr 

§*fft fafar-ife ipfte* fifiw c 3 h«E* 37331* # 3 fin 3 i*n 

^ nm (work do,ie > ,r?c ? ^ 1 «* *’* ™ **** 

*lfif35 3$CT $3tl3 3ftT3ff 3FTO1 31 *IT®3j3 ( Power ) 3*,1 

3is * 3tfi 3f*r® 3fcwt <2t«K3 % 3fac& 3w&i ^rr<rr 

31 $3T3 3T3313 3$? ^4)3 $313 43?t '<*33' 3l.§$fafe fW 

■situ T«R I 31C*I3 3$fau 3t*J 3$3TC3 C3, <43 JtS'® 3T3J >•?* 

3f3OT <43 '$*-*11$'®' 3{3j 331 3t»! t -f%* 38Rtfa- 

3t5?3lft 33C33 *ff33T*l f33K3 3)% 33 C3% *fl?:3 I <4# 

3t3J33t *ti^3 “3331 3*1', 3T3 1 <3$43 <fl$ carets'® 43*1 

$$fad>3 £Ot33 ff3 I ?3t3 $$fa£ ««••• 35fc-*tt&® 3|3j <43 

fate* 3C3J Wfa 5 ® 3*W 33^1 3jfa'$ 3*l1 313 I 

4? 3331 C*33 331$ ( James Watt) fc»lWI <43$! 

3*131^ 031^3 31*1 33tf^ 33t?f3lfe*R 3f*W $3t£3 'C3l$3 

W®T 31 <43 C3tfcC33 33^1 31 <43 33 *tTSHl* ( One Horse 

Power) 3fa31 ftf 1 ® 33 I 31313*1 W3ft 3plj3f! VtZ\ 

031^33 31<J3?| ^3^13 <£Tt« 3*1 «tW3 <43 <®1*t 3t$ I W 

3ft c#l5W ^c^si 3i^tc3r \m ^i^3tit 

3 fill *tnH3 331 3131 33l$3l *13 1 

ifilW 5ST1 <^ft^*T ( Prime 

Movers ) ;— C3 33*1 3? «ffe 3t31 <*WW 5tf*l$ 3^31 

§3tl^ 3t&3 33?T3 3C3 ^3t3Tf3*f£3 ‘£OT-ft*I3' 3*11 3T3 

fi || # — 1 ( H<nt Engine), 3*lW3-53 (Water-wheel or 
Turbine), 3fjJ$tfa® $2NT*( Wind Mill* ), ft$jf53 $f»3 CW C3T3- 
d^3 3JtBfft 3,3 MjW?»I (Electric Engine as Volfcaio Battery and 
Thermopile) . 
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$fiR *t»t 5ff»p5 *fl I cwtcs 


r 


f 53J 1 — 'i 

CSII? ^«1?1?I^1 5r*tf5C$ $?, v£j^ jf»iT 
* 

CWCT *?C5 *ft« l 4? *f«H 

5t3t £«5lf«^ $Wi|* *138 ( ilynamo ) 

<2T?fe$ mi* W iC^^TtCT *!*Wl W\ *\\*& 
<?i?«tw 'jfw* w *rp*i miic® *fz*\ 
a\ mb cww jfa* mzm* 

gfffo twites *k*j tffairc »w mv?* 
m\ ntc* i <sfem <2W m* *f**r 

'e *ie$i* «rt «m «u$ i 

^sr^STt*? ( Theory of Machines) : — *f? 

w p ci sTftcr* vrtWw 

*t**«rani fc*w fWi nfo* FfiRi *c* *n *fw w *ift- 

^ TOI WtC* ^ w *1 C*Pft (^Machine) Wl ^tf i 

ct to u «w* *titcf mm* ftifofo* lift fcft 
4*ficn ?wr «wftc? ^rfacst iftw i . 





- b; (W* ( Lever ) Bar and Fulcrum. (fS<5 — 

(;) « ^sn^r»T^ ( Wh$el and Axle 5 Handle upon 

Axle — Continuous Lever, (fcff — i) ^ 


% 



te— a 

{&) (l’ulley) Block and Continuous Lever, fe — ^ 
(•) c?R ( Inclirysd PlAne ) gliding Plane 

and Resistance Base. (ft>$ — v) 

(«) OTBf (Wedge)— Double Inclined Plane. (f53T — v) 

• * 

(%j ^ ( Screw ) Screw and Nut, — Continuous In- 
clined Plane. (ffrU— a) 

«1W faW W I — (>) 

am TO C^t ‘P" 3CT, C^^Tf 5 ! 

wtoi “W” m i 



csmsF^r 

* < / t* % K, 1 ' r\r ' ^ " 




Vslf&l^rl \ 

<tw* dim i$r& *tf^^ yz* *i^i *n «** myl 

*?m ^fjyaHi -OTT«f3 *tw %*ttrof»i* *rtw* 

vs mstti »fire w ;— 




(>) ^nr*'9fltf (Linkwork) HI— 
fiJt-STS^ ( Connecting* Red.) — 
*tn f*K-*S, (Coupling Jl< d )-?jrt «• 
( Cam and Lever ) I 
(*) Wj6t |( Shafting )—3Ft5, *1 
*t*t fat <sn\ Rttfa: *R 
(Line Shafting with Clutches and 
Bearings) l 

(*) fastfa ( Spur Gearing ) 

ni-rtntfn ^ ctn 

m (Parallel Shaft) I (ffeff >• ) 
(«) crow fastft; (Pevel Gearing) 
— C? cm «Rfa$ C¥tW ( Angle) 
ffcft t* «t* 3RT i 

(«) 'OTrt’lfWfil? (Worm Gear- 
ing) 5Tt?J Vf* *1* 
jpfe*t1 (at right angle) 

i(fw 5t^ *firat* 1*1 I 


(*) <*«$ fiWtft* ( Be t Gearing)—^ f*T5 l*fo Jftfto 

®t«Rt *fwt* i*r i 

(^) (Rope Gearing, Cotton Rope for High speed 

and Wire Rope for Low speed) l ( fwr 5* ) 

fa) (Pitoh Chain Gearing )— •tHWtf 5 ! it! t& 




» 

*nf^5 5t*Hl »aj I $*1 §t*fa <W1>* ( Driving 'Belt) at*1 famt 

tftita at ^ oftrta (Wire or Cotton T?op» ) Vl^l *tt$ *tfta ; 2F3 Bfsftta 

* 

aaa ««Tta al ^ catn faal cafHt fsw *faw at f*n*tt$ts ntca fas fa*,. 

cr fw*t * f *ata >maal at*. cwi &tr* *tfaf5« i 

♦ 

(a) fap*aa fafltfst (friction Gearing )~~ « at sat 4'4 aitt ¥t*T 

# ' * 

aca faa • af sat *na *t*j nfajBa st$«, lata $t?l at a 4 

(>•) am*\S^4«ta (Compressed Air)— a*tp «RJ ! 

(») "tf%p aa»a atfaata w i 

(«) tPafaaa ( Metrical transmission!, ca ca^ta fa* 

«t?«i at^ata sar i 

*2^ *t*il ca sftc* *ti*\ *[fc st?:aft*n W\ 
airfta 5*TC *Ttft$ W I $ snt *Ttfa$ 

<n<u if *?N nfe «2if fenfire nfk* st*l «nre f 
teitrt: sn* acsa nnnnjs *itn isnt ca n 

<n£ arffi att* ^E3 OTfr.* stfSn-^ffi at -flaw 51»l* a*H *W i 

ftfes stntc*? «ttf q fes fes «w* ftatfare *mfkv 
nfoOT StS* HflFC^ *lfa«|3 *f«1 *l*f *C3 i tstftCW ^tfa*t 
^«tc?i «f$fej »rfw* 

atfe* «rfers *tfkre apfasl *nj at^ra *rfn? au> fa% 
*w*\ nurm »rafa* gfaal j?i i if fvnta 

t*wrc ac*fj fafe^ aft vn ^a; *rc*ci wc* t«*Tfa *fff® 
^RTifire *fkw *ttan -rfest* 1 est^re ntit ^afa 

attest *ttw <$as «« C5lt9 viitnai 

a^ai an » as ^l*f *rf% 

aja?ta TOf afiwt ^st<i ^fts? a»il an I **n 
tft** wpatws Tsrtwrn faaa =ta afinj ?t*i ^i i 





b 


T^T*f nfa* c* c'*1* tot ( 2 Jt^»r *froi to** S* i* toj 
qtc* ****t c*$ m^pf ( ®r.$j* *int3?:* *ifa otts to i 
& to* *rfa 3F$ c* TO&ft* *£^Mfe ^c^i ^ ^rtffa 
?i , ^refa* w* &51* ’■(far* *ifaMi«i* ^*11 fa<®* 
to wft^ Sro.ife fafas fi?w ®*t «* ^fa 

*ftl I mb* 3^1* "(fa 5 fafas$ ftw *fi* |fa UTS $1 i 
*1 Wtf TOtl 6 !^*. ffa *i*^Tl fa^5 I TOl— (*) *8* (*) WI 
fa) *t\ ( Mim ) I *5lT51 C*f*f1 *11* C*1 $51*1 "f fa* *8* Wttf 

«rci* tosh to gfa *far$ *1 *>tti $** w.tf «i r5 w 

*flC« $$1 «Mfl *fa* 3 fa ^fat 5 ® *HW f TO WT *WC< 
<*tm ^fror to* ^fa** < fa <ph* 1 c*i »»**i ^n»fa 
S*m «tm cefci to* <?fa mm **»w* S*m 

v 

"(fa^* VTOTC'5 ?$r® *ffa«m TO 99 | CTO* **|, sfifJT 

«<? te i *fa *ffaF «jj* ms «e*i «rnw to to uqsk ^§ 1* 

1 

^ <«R *fal1 tfTTOl TO, ’ffa* “f%* 

£(5t£l |% *ffTOt* C5$1 ”*faci *trsffa TOT 3 fa *itt*T* 
^T* ** ♦ti^n fas* frtc "5 5m fan *tra$ti *if **r *jfan ^fa* 

^i* *$t* toci, to i 35 toito to* srrfTO & *iTari>i 

¥T$fTO 1 «n$ iTO } C**l*!. 'sn^ w*i "ifapl *t^r 

' * , 

faffa* *falt Sit $fac*l *tfa*l? *faltffOT5» i *r:$fa* 

fcfarc*? Sro -rfaffs* stu mm *ifift«i ^fa m *itn 

«TS11 fl I "(far* TO TOItSTI fan +& *fa? I 

aa^ Swi tfasr «htr*: s?t «*tc*i 1 nrt—(>) 



tfo*! ( Ext. Comb. Engine ) (>) ®^r*5is{ 

^fift ( Int. Comb. Engine) i 

*KV ^8T*f ■ffc* 3f®ti *W I C^ ^RSt’f «rfv W 
*1 wot <2iwn ^ft*i *if**p*i jfi 1 iff & w 
w* »ten *j*Tf* ^"fet ^ war stfawi wm gw 
m w $$ wwr ai\ *ot *rw ffi Wfb sit * *itm 

S»*TC & *JOT *1 *1*f > *1TCT3J bWI fes W* J 

nft *l|asft WOTS M*l *!$ Ws ^A «CT §*t* iTOlfts 
WOT sOTt-srrg ^sot war* *k«t «fw, <®jot qft wars c*?OT ^t»r 

WOTS OT TO ®fare 511 ’IP, «*OT W*i CTO $^*1 «K*f cfcftM 

• • 

Si wftw 3#-©1 ^Rtft ft® fftl S*OT f 

< 4*13 £fg^ sfa^ ?*h c*t <i;^8r ws si skot* 

W«OT WS^ <*s; 4 *iraBl «W «1W STS'® 5? CS W*T Si siot 
SOTJ * CSt®?l 5^*1 <2|W»r ‘8 SlfipS TOra W* uSW ^ «srfti^ 
wot si si w® sfwi wssi .*si * i waftfiw 

to^* cs wot* *1 stoti* m*! $$t* c®ot ®f*ra 
w* sn i <ro wars wsft cw « af*fa*r to cstot w« 
*1 c*T®ot* wts i wteOT cot TOfa*> to « «a*fa* c«n»ii 
tus? vjjf csOTI fare <re&| ft ft fasl TO **1 H/ ^ grafts 

f$* cTO*i*t i cstssot cot cwwfispft to TOsi fault* 

* 

fc t* otSsot ** *fTt, ototi nitefls «*ra^w 

■jRjra i & cat’ll %® ft f*t w i 4$ mcar* 

*&tm 3*rm c^r*irfev« wot wot w* 
& ftft&n^ fe>i 4 wi 
=»ftr«ntH ^ waiter w qt«t*r$ ^ftr» •itcil ftft^l 



CWtls’a fi*t^S3!JS 


siptj ■sic*) faS ct, qffis ‘5ft ftc«i £ *tir«» <s* 

V *** 
«T« <att$ StOT,^ TO, fa* CTO *1^ *1 

*^f*ft< *rfr3f* 5$C$ TOffC* iSRtfira $ft« CHK sn f 

<■ 

•nsfifc* to*1 jsjw fafast* « fiififtc »tct 
I cat&f# ^fiR afac*f $$W yQ^St ftfwfa «■ 
£ fafaoiara ac«jN Ma i atfa a*F?! <*** tficsra TOfa 
*TO3l fatfllfas fftfr .5 | <4t f*ff* 1 TO 9 M=P 

*rtom«: fs«l ai ur^r^ c«ftc** s;*l t toj fiaita <*m 
«n$* ttst* ?toi «* s ?? i 

ca **<r tfirca ^ ftfoofm ac*r 

5R1 ^fa *1 CTO 5J1 TO 1 OT 

atfow *tfa?n & tot* wt®- 

$*»? -it <nfo *rv&* ( cto **i 

*1 to ) ^stj tosi <jtt*l *t;ws 

TO '9 «3f at TO* 5T*t 3 % 

TO, ^ <*f at^ *«fl TO«fa 5M 

cTO *nt*f *t*i ftfroicw rar 

«f^s ^tPw. Mac* cifau 

« 

*TO C 3 !* $faac^ ^$f- 

frrafa toto ?faa a*fl toi 

> 

««ri ; — at fa $faa i c* 

a*»f t r *ca artTO 
stst toe* vfinrt fro Btn ?fa to « i 5t*t ftfastE** 
■aa&afrtwr 5t*r< *t$j to tow rt^fttf $f*a wn 



^ *tm«l *n&, cfe 

$9*1192519 «5*f^F, f9R5 5519 ^®T9?W1 ^fo*(9 W*\ 9^191 
itfniw 9j%9 m srfo^ 1 919**5 *nn, n*n >« ffcs* '*& 
*m* tfaR fhri 5tfa$ towife *twi »f»fa $$* i 1 

^s^ft^t^r ^f^=?—C9 U’J*! ifiw 
1W *TO9 TO <Slt9»( 959jt9l *£51^51 ■« WCT9 
*i*f ^ fv upfirai falure cif*)9i 9Fi*ly ^slu »9, cut u^u ifiRc* 
t^tsi'rq tfipr m m i «St ^tu'w « 

9^w tfiHOT 5*ft «f«TR W*t 9591 91*23 *1129 I 9<*ft, 

(>) C9fu22itt*fc tfirc (<) «iWVt r sH i 

C9 TO*T ffgfCU 9lf$C9 <2Rif»r5 tfi2U9 T^5(*f "ife 9191 «?UC95 
<t?^f *ff9TO 9*f99l ^919 
f% 9t9l ^ 5T«1^' 9*Ttfj 
TO 3tfl23 Hu tfiw 92*1 1 
He* 9 9P,^f| *931 WW 
C*UU S9Tt Sijv *Tfi*3 
9^9lff*1 ^9t tPRUU 

9191 *1<IJ*ft *TO12* ®9 fo*- -*8 

t%9 9BT*t29 *tf9TO 9591 ^9l'*»| I *199 'CUWtUlUfU’ ®9 
tf«C5J9 , 9C9*U , (Rocket) 919 9t91 ?t5Tft*», *129 C8»Rlit 3 CTtC^I- 
C91$te &59 <STO ?f«C99 *tf9*T9 59 I «t9t2*RI C92"t9 C9*T«29 
^faR’sfa <2it9 w*H Hu curcuncuifes i fca tft9 cuifet^H 
91999 *rWs 9?*1 I HfafTO $39 21*19 frf«R* C9ftCJBt2*lk tfiR 1 

C^rf^TC^rtc^^ C9tr«cu ftft^t9 s Pfcar 

*129 <49* P4=r ftf*l'9!299 9291 913HT3 929 91 >fa^T9 Wc*19 








i fa? a ■'S ftfaw ijwj ct&i q'jtrf^ 

**f9r$ ViTC* C*\$ 31T3*r 3l <2W-5T*1* 3*1 313 f 

*twr>5 9Tfew *tfo va I <&$*& mt*T* 

5t^ 51 w f-*»f*ri *fiw otitchk:*#* cftsr 3c* i 

C^TtSlfef ^fe^wr— C3 S r «CT tfH?sr-^gt« <U£Ws 5f*i 
c** *ffo *[<ftWR 1 t — &T33TS*, f*»» t^nfir I 


$fep»i— t* vfiP3«fa. 
f. *ts*fe; ( «w m* ) drofri* i* *mt3 tf»c*ra f$St m f m— (>) tfa* 
{*) WltB 31 «m 'Q 31mm I -SJ313 3tmm 3l 3B*tt3 Sf* *«1 53 I 

if «W 3331C3B m* * 93 tC 3 *% *f*lv 5 f 3 | $*t« mi cwfwtu to*$ 
«m* i wm mt *3 33 m 3 ? yn\ * *ti&Bi mm 

fat*!*! w«l i witn mw3l w <sf§ *fa9i tern ^ts I to 
awH *fat* 3f3*U s* §$3 *$pi m*i •tfun® ?3 wi; if 3ttm 5i*i 
?f«*n Hz 3l r .* I if $1*1 Cffam 4)3$ mtm 33 ( l’re^u e Guajff ) 
if 3B*tC3 foU *31 «M* I m*!J*t?(3t3t Efat*^ 3l*n 93*t3 ill® *»tt*t 
mi ®j$bi tfffsi fafaratcBB mi firc*t fttm sttn r*fo*lm wifiv fni* 

4 

*fat3 *fa* to i 4t«w ww pifu mi f*iw f*ifwtn« ft* mttfs 
to i TOts f*i%=r fafaettBB **c«t mim to, **m 33*t3 ftra mm 

^CTfaW ffl 43? 3*3 ^*{ 31*3 3B?MC39 fat«3 *flt3 mi JEf*$ *9 I JTC* 

w wtim $* <rnE *?fs w*. mi ffm^i «»i i 

4$ *lf^ BtBt UCB] BlM 

Bffil^ Bt*n Bltw *<W ftBl ^ft#5 ffl I 

Nw 

mft« mm etcm mi ^f*r^ f|t*i$ $tcs ^ i 

if $*1tlEfa m Wff[ ( Safety-Va' ve ) I ^t>9 BimBB «Wf j 

BW113B «ltWl TO** fa «* 31 Ww *tl« I ^C*3 WtCTO faw 3B 
3f«l«1 $fafa* ft* 31 I 

^ C=5ff*TC<53tC3*f§<— ^ | f *« <4^?l 





tJihiri $ <&v, ti i <*fw«rV s *w 

«flt* i ffWKV (Valve i V;1 *(« 4 «1«[B W1 

*ra ®*jc* fafastora toj «tcw* ^ *$*t* 5cti<$ 

to i & $f«CTt 5jfaw stais srfqs m i wnrc 

Cifaraft?*fo $V stf**** *tfcw f53T fat* dTSfl 9iv\ | 



fd’S—'it 

i I fags, * I fafa*T3, « I fa«3 3S, » « ^t»«r fa* * i TO’fftv 
fS, * I lf]tf fa*. 1 I SJtf, * I Sit* >»1*j» •fa'ffa. » I fa* *H. 
>• I *F fjfSj >> I <fl¥0Wl&* tK >* I SS.i >« f 

TO % - > » » BfaB, >« I t* 3^*1$ » , 

fc* tfcro c^rtSFift BtfaBl cw«?i $$irt5 i '5Tf*i^i 
fcjtfzi nwefitf ftci ^fas *$*i i ^*rt 

^f%i$ *$c* fafrr&T* s f*ita i 

^ ( Cylinder & Piston ) — 

ftfaWCtl *«J w <$M"I *faPt fcfi fataPF 5T*t «WR TO I 
o it Btcn fafa sfara ^ «ttt* i 

(Piston Rod)-fafcHT5, Wtew ^ 
*$y& «ftt* I ftft^tcw TOJ Wtew qf^faTB BIPT # TO fata* 



A Ss • * sX -''X r- f\^T ^ ' 

I 

*yf?."8 totto to i *!•* sfro fata* $*fa? *frtj to 

^fes® ?ftCV TO an^ftt «R (, Double Acting Engine ) 
*»ii iff < HteRu ^fv?fta* 3 ?t%« ®ie*i *i»n <«t ^apra 

if 

<TO$fTO *tfo «TO ***1 fafcl-TO* ^1 : $J l 

f^*?. ( Gudgeon Pin )—*$ <fa^ &li*-*S « 
TO*I&**TOF TOOT TO I fafo-TO* W yf% 4% faj OTt 
TO*fct-TO TO (Oblique) '« *m fa$ yfe 51»Hl TO I 

failt* fafa-f*F» *\ fa-fa-l * m *t* I 

apC*f^s1©^-^n3? v (Connecting Rod)— *$ 3U5* ifl* 

*N OT*f*H *f*i fatasrea ’ft? *ffai hot fta* 
jkjjp <TO i to*#-to* HOT-fta* fa a 5 * for N -<si* 

{ Big end ) '<*\\ m i <*k TO* asfa fafo-TO* W srfro 
m *sf**1 HOT faCT ^IWtsi *>*1 I & HOT falS* *W TO1OT 
C*$ « TO^fc-aS faw* Jlfas OTt* §*t* fat -tfi'Q 
OT to gfare ** i cwr«n^ a*trtj *fat* 
w ot* fot j?«iw fafct to* *tfa$ 

*t*i toot **i w i 1 

^Jt^-faf 5 ^ ( Crank Pin )— f$1 HOT OTjfe* ^ifrs 
HOT *1*1 jrto i csifc tfto aOT-faft « ante <a** *wi «tis 1 
aSijt^-^Tfas^lf (Crank Shaft )— HOT, HOT fa*, 

« hot OTi? fro firPm hot >it^ to* ** i 

HOT, HOT-OTJ&* *tfa5 HOT-faTO ^to* w to i 

** HOT-fro an «toff5f **t *t* to 4 fa* hot *t*t n*c*t*H 

«$ toito to sfro «rtc* i ^ §to* fata* **»i 

SPOT *1*1 y(mfo <TO (Rotary Motion) *tfaF5 *r*i *n i 



' *•* 11 W WWVW % 

#ire-nt* ft yhz* an* i £Fjre-amfc? cn ^t*i 
3FJt* >Tt vbjx ft? fire HW, are «ft<T»T * Journal) 4W 
«rt4re ?T*T? WW C??tf?< (Bearing) W19 I 

~fte v (Kccentric Sheave)— 4^ 

» * • 

*rc*t stature *m i apre-amfe? $*fa wf ate* i 

» 

^are *Ptr ft* amre-ftca? an? i caatca <* jft « awre Hw* 

4 

^rtj to are s & f friths ^ ^ Btfa^ajtre *re *w, 
a?t®T la^waiS* sret ^ttfi wa a? i "fire? ^*rc? £t*i 
arca^fifc ?re? ant* afare ait? a*re | 

«=*FE**=llf|*TS ^ x ( Eccentric Rod ) ; — it Jtc 9 !? 
VltV <£&tt W&'IK*, C*fc 95 J* | ?r (4 

« ^rej a^a^fc ar<g? ajre \ 

(Valve Rod)— C? TO vftJS 'S 4^wa- 
fe ^ re?:* >rare *re ^rers-TO ?*n are i ^ are? 

■4 s i> 

*ffa fasja-?re? an? to i 

^ (Valve) — ^ Wjtare W*mtC? *c2tm « fa#® 
f??t? *tc<t? ?T? i $*1 aai aac? *xpi 's to i 

^(Steam Inlet) — ^ m fif*| ??m^ ill* 
1£a, ^tro ^c? i $a Ifaa a^aa* srenc?? $ aifrwre 

'&&* sre i ftwr fore ?%a fo% srett?? «t»p s fcftre are? re 

*? i Nt? fow 4il ^ *rf?^tafa ar.e ) 

c*re c^re catfcTOtt? fca tfarcaa amre i$* t ^*tre? 
frr*t? ?»it ar^, $m? tok?? srere «rm^t ^retca affo 

ft i 



' ■>* '<'»/! -S 




-^rarSrVtsr snurt*— 

^<fww ( &m em*)— wi oth st* fjr-Smtf^ 

(Steam Turbine)/* fcflRllR [W 5M1 5tfa$ ** 

«f9!53j! (Water Turbine) *»|f 315 I ft* *n '«Tt*r<i 
5tf*J3 ft* 3C*J l 45 #q-ferjfaTt«E*5 ’«SJ 


faW *31 3T5 I rt*1— (>) ( Re-action > (*) ?^- 

(Impulse) (a) ( Continuous Ex- 
pansion) i Sf*MTW3 3J45T* zt* qf»CT$ 5W * 

Sur^t^WW '2f5«R 
v ^ 



%wit* tfam 

^F«1 45 C$ 

5!<R miw &3F1- 
*n m C5 5 ! Irfc* 
*<n c^c^r 


fan— fe— >*» sror* m? 

CsfacSlFPfik 
tffCS^'WOTtW 
*M *5*1 

*5, *W «$fat*‘ 

*fal fif^F 

f ffcf— >* ** 

tvtf% «tf*^ *fwi *jc« *rfc W *fa*i ^ *t 
*1 w%* qt* *ii i ait ftfro 



^ c^rts^sr f~t 

fry fa* to mm mi m * M v® 

w i ^rtetc* tfiw* ww w niw 'si^ <p , gr.< ? f 

T*T99t^ 5fatt9l fa% ^fafos* WJ ^9| **1 $9 | <£j$ **$- 
fa&lfa ** fin *1W (Blade) ^ CW 

5*I«T*fW$ Wl.^fC# I ft* Wf: 47 y^CvB ^*19 C*1C$ 
fail STOtTOT*! yfa 2W3 *zn I 

^Sr^fts^ c»i *** 

fa f *r9tt94 nm] t%& 5$91 MHW 51*PTR 

^finn w* m^c* *rfj *m vtrtz* ?-vi*5iz yf«n 

«®u *1* \ srRtwtara $«9T9 tfm aiw ^fsfa"® 

*w— M *nm *fiw, <' tow *]**, 

C*fd?W 

A%* 5t?*iiwri 

&f«U$E**'& I 45<n*t 

^ifcc&tS rjm ■$ 
Sf^lCTI ^SMfES 

vmwn 

*!C1F 9^5 W.<rfM1 | 
*$] <3^151 

ft 

ftfafa* sfara 
fe— ■>» «ru^ j • 

(' 3 ) «TC9»r t&ST, (8) 9t CTft-feW *W« f (t) few 

*f«H t^5Jtf? I ^>t=H*I ^"Sts? IfifW !%% « \Sl 9* fall 
fofa^tC99 9WI fWfll 5Wtt9T9 csfel 9*9t 9 TtfOT 'WWfa 

9f9E9fl9^ *1 ^«9T9 t*1 9t*tt3,<*ttf*F5 59 

CT1 




^ i « fwi*{$f«R 'Wttfa <Wfwa 

CTtft* ’lifter 313^3 ?5 I 3F1CT W3^ 3»3l flltfte 3J3^t3 

« 

^c»i« *rrw i *pra *pw c*idrtE*i3 wrw c^niTfa^ 
c*ftit»i endtf c®m ^f%^5 fafers ^firni 31 c*itSf»i 

fill «mct 5tmr?ii *ici cTOtfjR ’ ^rc. ^c$3 3t3rt33 

*£«!* 3J3*3 ?S | CTOTfa £OT3 3T3l C’TCOT sf«R 51^*1 

« 

^( 33 * qs fa4$ w « % %9 $fiw* *fiW3 *f*3t* ««t®^ 
** I *MW3J 3Wt*t *ft#lff5 Wt* 3J353 5? | 

& ’fit 5 ! W&t ^R3T «%l *faHFS 5jt#fa C^FTOTCT 3f*F<5 s* f 

«s otm wt* *trt3 3131 sifts onfcwfl 3s awfei aw 3t* 5»i i 

* 

«W3Wft •lit $f«R «tJFT 3J3ST3 ^fksiw I § 

a* 

^tiwn 3i j* *%& ^s ^ i «fnfa*t* &n 

tfes cntlro *Sr i ^<$3 c^ttSw Ifto* fmt 
st?i ^fn^s ^3 i wwioti i*i ^i*sr 

*fa,.«m»f, to»i3i fhii sifts i f3l-fs-c3Tsft 

>ITtHF*| ( Beau-de-Rochas Cycle ) ft*llE3 3*1$ TO l ^ 
*nw»i *n% <snf3$s ^iiffij <&\ >*1* ftsrR- 

f 

f^ *tfel3 ( N. Otto ) 3131 »!W®t <211$ $Hlft»I l 

tfiHE* sffefc **E»| 3*3 ft>ltw SlSlC^ 4*8t WlSSlW 
3W fwl Wrftfll 3*1% 3Pf3F5 3§t3 \ ^faR 3 S*M sftffS ^TlfTO, 
aRira «fll WtOT ( Repeat ) vfam *ttfTO I W 

*flt I^R>i 3P3t*si*? ^Sr csftwttreftt « 3«rc $3fa sm 
sw 3i fafc* fafarstora toi <«* *fw *$ts **r Jw *mj* 
3tsnt® toi, s«w i w fltoi 

WPF c|t^ ( Stroke ) m m \ Hkm ^tltTO ^1 



' S ' v * I 

I 

t 

C$fC* am^-PfC 5 ** 53Ff*t* *IW WnU mar 3^*1 >* 

^rsfh sFjfs i f^ft-ctrspi m 

■mfiift an, qm— ^ 

f^-fe 

C^lTSTn • 

i 


ear 


I rV 

j' •! mrr^Ti 

| K*-* 

L^- *z hs&£M 


•> m^pni 
* W2WR 

8 I 


ft® — > 


.(>) 5tfs«( Charging), c|f*. ^ 

wi fa&5» ftPraftra mfra* atom wfca 'sm w a 

• # 

^ij*to ftPi'attw a«j *tfw\ »ra i w? Hfl wen* **i 
nt*ii me* ^ mra® Ha ai mtn afetfaca* nn ^ me* i 

u) *rcraHc|r*( Compression Stroke 1 — C$tt* 

fnfea ftPwfPi* atfa ^tai Hre fast** atm? naa *e* i ^ 
c|tc* Ha ^tnow nn « mass H^w *l niten* mm ** me*, 
cat *t?c*t mPfe? c|re*? Ha, nrramra aw nw? 

$ci fafea mvt st*t «rwt ^ i fcfMita rnn «w 

ftft^tOT f*wr atm? me* ?fa?t mato* *ntn>ta esnt? *ct i 

(4) <incft1 l 11 3 l 4?! <WIFpi^ C|t* (.Explosion and 
Expansion stroke)— 4* C^tC* fafea ftft*tOT ft«* Sl*1 

*fc<® mfH flhmr *taa *e? i c$rc* Ha , wotj « 
njt>r afttfaia* n«t a* me* i *c«mt^ c|f* cn? rHtmar Ha 

msi *wt arta, jRntrt nt*?t H <*% fafeai* 

ne*ftt? fnfn'arc?? aftnfaf? ciPnt c?? i 

(8) c^H ( Exhaust Stroke ) : — fafea 



orfi^sr 

fafrotofl jpprTOi ®t*tt® a*tfr® *ut*r 

ssnml 9H®[« ^jil *tto 9*«i 4 w 9^4® ss i 91 

H* ^1*TCT9 *W <4^ ^ 9^ 9K9S I *f«R 9W9 KSI <4$ 9W- 
WF *p:»pK *fil1 TOj TO I 

(>) 5tf^ cjtw fateis *rf® c^ pti^u?* *hj 9 5tn 
^ 5m ‘«iwi ^sf ^ c^ toc«{ 9tft* ^r.® iw fafwrw* 
3fr<j «K9«r to i <4$ 9*t*rj $src*® ®ra® *.®n mfro 

v V % # v 

C$TC9*9 <399 *tc® C“W *$W *t£® 9tt9* I 

(?) TOswt^cJtw fnim 9f®9 to to ^utc^r^ m 

3h-gi$ 3 *:® <TO <49t <4f c§rc^9 fe®9 <*ft 9*.c9tt9 £ 

H'^fPT^il^TOf® 9t9T9 C5^1 *fro wt®tc9 *$c® *t *it®t® 

5t*f fin *mi i ^ ^fa jrctw tfaR « 

f$C® *•• *itfr« ff9l *TOl C 9 ld?t 3 ’i 

*WFfll TOSftt^5T*l <4tTO9 sffl TOltW *« ftc® a* *R§'®, 
$ 5Tt*r V fjw^fa TOffa *ftw <af® 94 $f*9 ^<sn«®.- 
nrfc* ®t*i *9 1 

(*) ^TOPit^* <4#^^ 4tW9 WOT *fef®fF 5t*f 
faterafrif TOff ffcil fafcTO ftft'&ttf* 9Tf9fat® cifan 
C*9 I f*fcCT9 *rf%9 TO TO i 5T*t SF9*f: fPT f^K5 «TO I 

* f 

(8) *49**1 c jjrc* faf»r®tt99 f®TO9 mn, *n sin ^cn^i 

*f9* topi *ro *iitoi$ fafa^traa *mn «t%9 fa4® 91 1 

c|tc^9 f^»TT^r ;— 399 C$T9* TOW9 *f9919 *5F 9Tff CT* 

ifef 3I9t*9 f9f I Wtl C$t9* TOI99 *f99t9 9tfe99 
"tfa* 3C9t*9 99 I ^®t9 c|T^ >T~*1tW s r ^f99t9 «RT 9Tfe*9 

<rot^9 ^1 1 ,9im 9^51 ^Wi »rcfoi 



^ i c** ti*^r 

« *9T9 4W ^n«S *rfj>ftt *V5t OTB 

to i re$«w ^$tre nt'sai* c|T* wi ' '4$ *ft«*t* *1 *R3t 

cQ^aft^ 5«*TS ^R* 5 TOl ^ *t*«l m yxi-ifm 

<TOf*R 3* I .*£ *1**1 cite** *!T*lfa* C*tt5l»I 

spw *il *rfe* i 

%t!* f»im ro?i *rftre*r *1 ret* cjft* t Wr *R*i 

-4* <sto <2t5*rc ^rs, §*rre '§-m^re»i *1 $-c§l*’ 

{Two Cycle or Two Stroke) SfeR Vll *t* I ^FS 5 C*f*- 
C^R^fet $8 r *T*»l "Rf*^ (Horizontal), ^-»ftft^(V. Type) 
« TOtWH (Vertical) *RfP5re <2R&^ ; ^*RW* *t$T1$3T?ft 

-^*1 m i c* ?w*\ ^fara* *r?«fjt5a? fafe* »«* fa* fa*i *mfa-? 
•$>* TO.TCT* ft«f »!-<i|?p)fe (Single Acting) « C* *T*»T 
WtttBIF fafcra $$ fa* fa*1 *P*tffa<3 ** 

‘(Double Acting) tfsR **Tl *?* I wfaTW* <3t* - v **l <:*!$* 
^faH$ f*W v »! I . wf-«iw|ft 
^ cfc-Rtf) 1 $f*CT CW1 *1* I 

reft* 5trft, reft* reft ,*1 <s<ff%re fcfiR 

< 2 ftTs !T 9 tWR (Vertical) | C*R C*t* reft**t* *1 reft* 
*TfttTO* $&H ^ 5tf*3 WtWf* «l*? c»*1 
m i TORstre $mft ftfaivst*^ ft* *rfo3 i 

^R^ *reR’ $Sr (Gnome engine) **lt *t* I ^ aiH 
reft* *rftt*re* ^ ftfarot* ^Rs i wt*t f*n*Vs 
( opposite ) <5R* *fa3 tfl*t *HR ^ 4TO^* 0Wf¥ *|f¥.fc 

tot *rfas stw to i fafarTO sftft *ftfr5 *i*to *fa$ s* I 
**«rc <«*8t* faifo fafarctre* fati *t* w ^’t* 



c*rf®^r fi*\*&**s 

i 

i 

^froci wfasl *t$F to i **res ffft «Kt^ f^- 

f 

f' 5 *C^ 151 J T WJT 53 F « 5 ptit $5 I tffTO StfS ft *1 

*T 5*1 <air cooled) $* I C?U C*t1 <?ftfr 9 mtCTOTC' 

* r TO* *Jfa *T*1 5Tf*F5 *1 ^9l fafa®tW3 

TOi 'STsft'S ffrt\ * 1 *fr TO 1 * 

^fl^C 35 ^ ‘^t^J ^3®— (Six Stroke 
Cycle) : — -^TBfTO C^t* C*T3 CTTO *f«CT* *t$F fstTqjtt^ 

it « 

W TO 3 I 55 |C« < 4 *ti| 4 P 35 T 31 «^ c|fa *f#t« STf^-ft^lC^ 
r i»r *if* ?* i fa c|tc^ *fT$f 3 T*ft«f1 awrit to* fra 
< 5 rr%® ^sarff^ fa* ^ to •*t 6 fT%* ^t^i *Ni 
nfasTH ??5tff*F 1 «wtftc« »!t«t^«l 5tfa c£tc** 
*1^53* <j< *fa ’Bjrsft^s fl 8 l c|t* yfl— erratic* ^ 
'%*3 « faSfato* ^*1 fasFf* 53 , *<r *i<rr- 

&* (>) TOTO (tf 5 F) (*),TOFIR (») ^Tfilt * 

(si fatfa* < 5frr»r>, («) toto (^i fa) 4**1 ( *hj i 

^ 5 F«rr^ stra *tfaf ® $3 wi <*$ ^sfiot $*ra 
*31 wr.f*, Btrli c^i* «u¥wfe t|,t* c*ft ftl 

««Tf«i« $tn*r tot wfan w, s^*t* *w*ft cltt* 

fnwaj *f»w a <anffc ^ c£,ic*- 

^ 3t$fasfe ftcsi etssfrre fifwfl *lfiTO trow *ftw 31TO <ff« 
<W *fir TOW(t**l) $3 *T$1 f$CT W»CT* *tfj f&f?P*tC3 
^TT*C® ! fa* *tfj*TCT C*M fa3tfa*l C3 tfTOV 

3 t 31 C***f C*fa sfal frf* STf^ fl cfcfa < 2 t c lt^ ♦ffirojv- 
y?5tff»i, fa* *iwt*i faftf* « «* c^ic* 

^ fffl ^J OTl w f^c*^ f 



^ CSTtf^I ftosp 

I 

qts m* & ^^racs?* *t*i %3«i w * > 

cl ( T* s^St tfto s^ra c*f **ra *itc*t faf %s*i 91 1 

yft=r *sz&, ^t?ii vim*! mto i 

<*ts?W c^f* c^pt^t oti$ ^ cl t* awrttrs *fiR ®W5 *f«i 

• -< 

WC^ST I i$ <2t*f* $to* 4¥§t ^fait «fl? CT 5«§t cl t^ 

w vii?6t vfiflt 9 it««r*fi l T* *t*ssi *ta 1 
^Tl^fW T5 «t*I S3 *1 I 

3»«w :— 45 ?f*c»ra fs^Sr 'St*r« «tr^i acstffl ’Wi— (>) $9»n» <st«^. 
(*) 4^3f2 W^> («) 3tg; < ®t<f5, ^5^ ^Tt*l fifatS* Rwft *JtW* 4lWt« 
gfT?-f Sw nt* ijfw ntv 5 ‘Wta i ^tvwara an? 
$sr? **5 fpm *$« * 1 ^ >*•" 

wtPHtfaw « istfttn *twt ^fircT ( rtffn^ «jw arctsra) ^tq; *it*r 

■ItfaW, 3?3<tf: S^tcw *f$5 »• ■ <^] ( \ *C‘fl I TOl 31? «t^« 

«^I <J Cl tC* tfW *$T5 C*ft «nf« *if?l sflC* *f&ff1 §5t9 *1t* WB *Tt3- 

'Sfara -at? f^®*! 1 

^f©? 5 ^— *TC^ 5$t* ffal 5tto *tM 30 fk«i 
Wf-T® f^StCf I ^St3 5^, 5ffa 31 S3 cij* ^HI^IC® S3 *ri I 
f^t? s *t<Ij to 1 Hr* s*of ftfwfa <*rfcs, 

fa¥t-pfa (Leaky piston) ^1E5? 'G ®*I3T»tr5 

4*§t Stlfe-fafe ft|sr W|fl|, fa^-f%33 fcrsfe 

' » • 

to falW3 f^I^STW UE,^S^t ^ W1 I fr«5l 

»PW ^IPTC^ f*t|^ 

^tRr«5 «rt3P» ftftsSt ^ISc^ oftc^ 1 fa^VWfcwn 
f’l^'SfW’r to ^1 W ^1 ??, ^5T?t^ r»l s ii'9!W?f 

^jr^3 ^f% w*ta csll ^ %5i 5 to 

^^91^ Cf^ 4 JRCTff W fi«l ftft'SlCTI* WWI 



J / ' -> - 

foj? fafoc* cir»m $*iw tttftn c?* w PrfVfaWl 
fafa'QftS* fawc? ^tfw- »«tw ^fan *wi «Wf«5T & 
fn*t-Ptta $«f*t ?$m Ptfa'STtfl* ^fa 

w** s?aj *)«t* 3tt4, Wt* K®1 fa^- 
f*ifcw «rm?i 3w»f! %5®t ?? 's ^tst* vzA & 3TC$tw 
4 WfW <£^ felt| fafot* ftl* ftl'sHl »!3, TO TO 
fa^-fafc^ « ^fil* ^Vffl ftfr'SfU «Wjf*3 

< 1^5 *Rwt«j qfct* i «jp: «pr: Ism qftre *tf*w$ awT? 
TO fc %fro i $*i *$ffs cw^fl flfestf ci ^ cw 
mtt»i ^ti* fafa'stra* w i «iwi « *fa*fora #hw ** ^ i 
$*t* *J«fa fa* 8* Fife'S CTO faf&TO 8* >*•* ^1 StfaPBl 
< 4 *fro *►•• fefera 'wfa* « vbi fro >*•* teftm ** *ni 
«HT«R l tflfac* fefdff fl C*}$fTO 3FJ1* toS 

«rrt*, $$tc* i-inyit* *qws\*[ ^»n m i «& I&ito c* c*h 

«*T<t mi *3$1ts\ TOR TOCS *m I <lft**f tfaR C§tfc 
*TO fa^-fafal'aTtfl* ^nc95 ^tn ^tfew TO? TO1 %W *3t 
S* v£W <H*fe ^un TO* 1 lt*1 *1 *f*31 TO* <TOtR* 

TO %$*! to ?a i <a$ to *faw to sfcTO* c* Sftro 

. T __T 

%ftol TOTO (Efficiency) ®-^J= — TOW T t **%55 cfo- 

* i 

♦noisr* cww taro vaft **, T=fai cStowto <s*rrw 
*rfTOt*t TO *3 1 C^r.ST 

1 



* cuts* si ssi visits* «rrc*it5j fas| i ^ *!t#t* swj 
tff* ST^TtS* *it#f ^1— > l (Petrol Car) 

^ I {^-TtS* (Steam Car) o | $wrf>spsiTS (Electric Car.) 

* I ^ (Petrol Electric $ar), $rfOT* SCSI 

• — *1 

^fa^TM <2|fcf*re 03^^ I SStst fas* ^ 

sffo &ZA I 

( Steam Car ) :— *$T* 

$f*R S$1 STS, SW f<5$W 3R1 ri^SI 

SSqfCSS (Boiler) Sffe* *(fes1 I CST&S’rrlfa WIT* 

^TTSIS 4 ! WTCS* •TITS 3 Z$, ’J* *** W Wt* *T*1 ‘StW | 

i5%S<|fi|W 'SttSTSR ire *T5*t5* C^CSlfol t$*l 

srfafSsi <8rf$*rc w ?r«rt 5? 4 *? «*r & fc^ts* swj fac*i? %1 
^TC^t (Steam) ♦(fare SS I sfiu** HW5 ifsRC* Bffrs 

SFW I SfsR fc* StST *I$T **£* sfa*l ?STC* 

(Steam Engine) *C*I I <£lt ^ S-*TS *FT I 

Hs-^tes* <** 1 * 1 * 1 * 5*rc3ta sit* *wre irrsfa srrr* f <d£ 
<«5»r 5ii «rr*m w* f*c»gi f***w* srcstw ^ i . 

t«a (Electric-Car ) :— *r**t*l W.* 
* *1S sfaire C*T*1 SIS I OTSlft *C**ft 4 ^ ( Waverly- 
Electrics) srtfti! ^fT^t Offals 3 s ** I **T* 

tW ^fasi *1*1*%* C^f5T f*W fast 1 tf TOT 

*W«f* OT**T*t cn^ St (Accumulator) $ 4*51 

%*t*ft* fafim-cnifc* <*tc§ i c^ist c*i* ft**)^* *fa* $$ 



jfpfe of^n *mi i «at cmW w^wst *• c'stwhr, 

r 

«rf$ OT^fiti.q® fc$*t«T*fr i *r$t swftt® *tc*i 5f*f* wfctfv 
*Vr& W**i> (Current) |5|t5f3 & C nifcw 
*tMt«r *c* i c*ir$* 9ff®^ sft*j 4 *re 5t*t* 

f*rai =*tfj f a i t$t* spH < f*ma 

ottsr *1 1 Trn* *it* ftjtonj cuito 

^sctbtc^hi 31 %s$* *ifa^ c*iti?< 

fa*nN fa* 3JtV fa*TW* *t*TJ *c<i « *tt#t wftfa* 
5f*1ff5 *>iTC^ l sS& 3TC*3 mm ffiuS* *T<h «S*St ^5 

?g i <xi¥ *r.«£ m ^T| i «fa« *rfe 

Cai%«*T m] ** C<$t *fa»lt *tr3 ** CW ^ I <4$ 
*t<iP® wfcffif* 51*1 JTtft^ ?3 I fe*1CWJt*l fall* (Differen- 
tial (icar) *M«iT <ffcft«R ** I 4st* ^fal C* 4 ^Jtfctft- 
W* fawfw *lf^* 5f*T $5C*T *p*H 5>$tC*r* *p*l (Re-charge 
*fa« f« i iHtaiwr<ync*w* *ft* ^itStft &t^ *faa ?$c»r 

T 

?s to* niir^re w =^*i srtf *f**t* *s tf«H 'Q 

^TtsnCTI (Dynamo) $% i *TTfcfi * OT1 S *]**!* 

*n, « $* ^k* si *f*c*i §*t*i nhr? *4 *tv *ta i <«$ 

*ft*to5 efai .*1*1* *3 c»i$ fan:* t*T* *tfarr* w« i 

•i o 

cnt$t*i-*t* ^cwi t$t* m f*$ ** ** i *itt>tfa* *fa* 
stfas *4i*r T^TV^-fa**’ %foi i 

C^tcS'tS’T-^C^^Tsf^^P (Petrol Electric 

Car) :— cqf *irftre c*tcST«l C*rf4*, *3**fa 
v cti 4« «5noi4rt ^ ’tt^t? 

09wc»i cwi *ii i ftw ^*N i 




^ttc^srf^r "^if^^l i 

O (503T v£l^Ftt WMW C*llN *[1^* * r 3T5 f63T C?S*I $%STC$. 



i 

TOl <TTC* V5tf1 »ffwt 

ror^s TO *rrfta i 'nt faar to row to* ^ toiwi 
to fear to *Satt5 i *rr?to <ro* to 

fa»ltn& 'S <«1wfTO? faf fe$ «C#f TOT* ^ $$S|TO to^ 
<SCTO 5TO CTO C^PT^ *tCT TTOTf^ 4 CTO CTO W* *tCT- 

4 

faTO to TO3J5 ^utcf i TfTOtw fsar TOTti3 r ro faf TOf rfo 
i nfttvs *Sc»i ^ cTO afptai wi* *it«&ltl 
if fare *$ca i wsf'TO affair *fare *fre TO facTOfit*:* 

C??fa TO ?tca »1 afTO RftifS *K®1 'flu's fawa to i 

5 I SF$ felt Cltifl^ mi S ajttTOfa I *. , CSF^ 9% i 

ftiaq ifUl^CT ^ artOTffa I * 3F$ fell I 8, 3P$ "*ljro I «. 

3 FJt? nrl® Wt 3 P^ I *, TO*** 3 $ 3 ItW^ I •»» TO C 3 ^ I *, S 5 * 
C^\5t3 * ®rt^*ft3 ?1$fc VTtOPff^ I *, fefe'Ot? 3* « 3Fl1f TO$ CaTO 

ijtcrofai *•, ciftcaftacro * TO artels i *>. c** anfei at$5 i 
**. TO* 4 flfSi ^VjafetaSta * fm ajtcrofa i 58 ; cafccrtt* faro 
*jt*t t it. tnl^ fe^ i .ivb, cafctift* cvty i 5% fafesta <x$ y I >*j 
c^s ajttrofa i >*- c?fcn.$ti d as i *\ *fa*ittaro 3® aiS^ i o 
TO faro ron artels i ** i nitPitfe^ TO aflrofa i ** 
feTORTO caatfa? TO j ^8i csi *trtus^ *ut® % i«,^ TO*i aTOafa « 
**. «tfti aitcrofa i *i i &$«, fm aiTOfa 1 *►. S*» cai *4 
amrofin *»> $*t ©$«*fats *ita ajtt*S amrofa* ••. t«tfe 
CTO:j f ^ i *>. tstfe ?l»i utc^fa i «<; a 5 # c^ta atl^ arn^Rfa I 
»» t^, fTO fen «m^fa • «», »i, «i, fe§ fro i **j 

«*, 8^, t. } 16^ aitw^fe » to ft*’ *Jlw^a » 

8«, 8*. fetf C31 1 *a, f»rt CStfl f 3ft Itlft I »•. ffflt? CSt3 3tl^ 

Ult*i^Sr i 8^. osta c»iTO ait* i •«, ^*1. catmaFS i st. $*t c<$ i 

« trotf t* ait^af? i s v Sn^rtf TOS*i wtrofe i »», faro f 5 ^ 



w 

*lt? fa's l «*, $t5ft cvfwt* AtC*^ I #»> fa*1* fa? ?flt^ 

njtt^ IJfW^fa 1 ««, C3F^ fat* I «*, fat* fa's \ «1, fat* 

c?«t* « *tfa c*ts' ajtc?t>j «*, m? $ $$ i ^rcn^r *t$$ 1 «»* 
fat* *$* ntw^fa l *•, foment* i * 5 , utrew 5t$» fafafit* i 
,**» mem wf c**tf*t i *», fait* fwS c«r&tvntwVs « ?•> wfctf* 
*«i «rcn*mi Jit? 5 fl>$* wtc»i^f& i «* t Ufa c?t*' i«tt?sj y, 
'srcnait* *t?5 i *►. a 18 ? cjpt* «t«' wtc>p[§ i **, ’*tfa c3ft 
’inti « *rt*?t* i i». *it« cs* c*i®t* « ntfc*»i w v urn^fj i is, 
t*tfa *?*r ?*? « ft®* *itn^s t n. ^fwTit^ «nrt> ?*j i i«, 

v*$ ?^fsn> i fait* ??i i«, ^i^Jit* mSfsi 

Bnrta i m, Tjt*rfon^ fata fint * cw« i n, §t*faH 

^t®^* JTt? filflt3 *ItW\fgi *►, c,5 t * fcft - ?tB v 1 

*-,!Ft5jmOTtfS ^15 I *S, JFt$ ► *, fe*tfa ft®* I ►*. 

:tf5* cut®* » *», apjtf Jit?® i *«» *nro •fit 5 ? vrcjpfi i **. f*tfa*t? 

It? 5 I b-1 f | Mr, tfltfflt «lt?'» • ft*tfa fat* C?*l * ??t* 

iw^fs i »-, am* *it? ® fat* i »s, Haifa \ 

*, i fa i a“$ vtPi^fs i 


C«lfta CS'W* *Fffct*f 53 J 



TS**— « 




Oo 

fa c3F*r* ?m. *rs, fait* 

m, r$fa®T?wt*i $ fsTO*m*i fast* aw* qt*tts ; 

c^r®=gf i 

ortfc* ^it^lc^ $t -sun* ^tci ftw **i qurs 9 ntu > «i«fi — - 

• • • * 

> I df&* *N^t* *1 Cdfa (Chessis) l 

* l CTlifaV[$« (Hody) i 

cmfacsfam qi/nfa* wi m qtSts *itw 

Wl,— > I Ollfa *fa* *1 *R3l «£nrffl^ (Power Pro- 
ducing Plant Unit), * | TO31 (Transmis- 
sion Plant), * I *nW?ta qqlfc ( Control-Unit ), 

8 I sfa$ *K*1 *nfN 51*1 'Ztfm (Rolling-Units), 

t | TOTO* *?*f, Wl-*tt»lt*, <2|^r$ ! 

few r«T$* cefro* fsar or«*1 *Ni, «q^ *t»f *tf*i*T« 
Or'Wl cw, $$tS5%** vhi to* §TO1 c*t* *tt* «nw 
<st«u w* *uWi qt&q ^rtm **i to i 
C*Tt©^ ^ C’S5Tt§^ C^f^rc^r=? 'BT$» € f ^ ^T^»t- 

*31 

*« fear 5, *, a'jf® »f»*ii wi ^rtfe iwnifa 
• * 1 
q<rw am *\fa fa qTOfcTO to *ttoto f*i w^ns 

qfiNtCS | *\fa ♦fftpw flw > *tW 0W1 Wl f fill *TTO 

ntTOft q r TO qtcq i 

>, ar* i^i *twtfs i * ** fw cTO&j *, y* fa: i «. 
*iw<ift*i t.famfccs affirm *, m\\ c**fc i \ fjt^ yqfift i 
►. lift yjt? qi*® lfjiqqS i », yfc fa: of* cqt* imqqfc i >•, . 

ljiwrfji « >v-?ro tos mnfk lf»q wj h, **. s%J 










3JItCV5 Jiff | >b, frfa^ $«¥ 2 FJt**f l^fl l«, *«, t*tfat SJICWI 
*nV am^fe » a*, fatfat ara«i ft?a® s 3fe* c«w 5 1 >i» aitcacSi i 
wamsta i«r»c»p® t * », fcatfat tint* « wa am^fai *•• 
ani^t*S *$fa faa i fafaa^ >itf f i ^ta^caSta mu festa 

aitwife i a® t*1 r a: ^ Jit'll i as, ftufa? ??«! 15§a l a«, M-*i 
ajtfatfFtaS I u, $* « TJlf »H* 5 CTItfiR WfPf^fjl I *1, falfat 

^ « fl&a ajt&^fa i **.*•, a®j on? *fms^i *a, 

nitvs 1 *•, 3 fi* x *ntc®*i feit i *>«, i **, faata 

>rt?J atSfat ¥it*f utc^fe i «*, yfc i *i> fercstftSta 

^ttfet i **, at*»ita ajimufa i **, s., Haifa y|?i fa^* ats i 

si, a4aii>* 1 »a, »», i«, is. ^ a® i «« afastla a® finrra i sb, aTF arta 

^ ' V V ' N \ s 

cfc*j *it?n ntwt^ i b«, ca* «n8&ta a#ta fa«tcaa stfa i«*, fern w » 
»v *», capi*itl« i »►, csF^ ajtPufji «•, ca*, «itfcSfa fwt« i «>, 
iw ®it$$ta Jifee aitw^fa i «*. %*, ca* mcnre I «*, faata wtPPifa 1 
««. *s, ca* *itc*n£ % antc^e i t*, faata felt i • % caw ^tcaa-Jita i 

«*, fej* C3wfa*f r «», felt c&\ C3t^ i *•, vs*, ftsfet i 

*>, ftsfa? c*tf>ta CIM5 i ** a*wi*iqt*J f&$a ajtM^fei *•» 
ca$ ajfe nt^E it® i *►, faata feat cars w* 

" v, * 

*Tt*t i i>. c^rtcnait^ ajiw$[ » **, ca* a$ v faata faSfa 

felt i i*. ca* a*ta fe»ta atc*$ i flitfat ^ "Hist* aitt^fjj i 
i*, ^fe*t»u1»i nn^ i ii, titfa y c^tatcs^ i ^ 
sfC5«S a^ nc*f i i», feata fw S ftwta ajtca^fe i ►•, aife fevra 
« a® v amwfe i t«Tfat **ra i 5ft5 s m* *m^ 
m\ w, ^it^fe^ up[ atis i b$. Sirptfvrta c^ti **,m^ 
mtc®^ i m, itt& t catSa i ►» « fefe^jta as® x ^ta^caSa 
am’i^i j»i, fewtalSSa aitc^l »<, tatfa: a® s utonfii 

w, ^tl a® v <®w J « aai artcji^f i »s, *rt* *rtn i «at^ta 

t^OTS i»ttal i »i. Ifea 3itt*$ i *8, caat ^feSta aife ano^r » 



'O'© ‘ CSTtSssr 

1 ' - *. -,•*». WVVV 

:> , c*rt&=p gprsjf^ j 

'STfWtW* C9I&9 ^9R C9KSR 5t91 STM 9f*!9l C*!t$»t»T 

c^tfa 9*ii 9ft i «£ft csifr* Wrc* sf^p® ^tc»i $519 fawn 

TO^fin wr rr *ttfj >rct!«t*t#l 9wnfa 

^itoct* arcfrs* i iflSR brtSfs *$«, 5*tc* «wrc 9 f ?rte 

* 

fat* « 2 raro 59 , «& 59 «rf^i m\ ^ I c¥R 

TOM 9t9l ftc« 99 I fcf«H dcjtq lt«1 5C*T TOHI9 «Q* C*ltiiT»I 
9TMMJ9 49? §5ft* tf*R9 9J95TC9l*rC9lfll *f*9l fat* 9WT9W 
9*fat® 59 1 $9R yfsajw «rt9*r *fa*\ $?\vb «ifir 

*KC91dl9 9C9rT59j 9sf9ff$ 59 I f fiR tfinv *ffac»! %519 TO- 
*fT®i *t9r*tC99 *tf«i c5$ ^9 eittf « w 9*91 ftr® 

9*1 *fl9t9 TOrT9« *fos 59 i 5fiw.5f»!CT( $5T9 TOJ <Wfa^ 
*fjR $5tt* $sk9toi *faw <m*, <tt* §$t*t ftpw 9W- 

9C9J9 «OTO 59, 4$ jf«R 5f»l9T9 »R9 # |5f9 *9®1 *1<j1$9t?t 
5PJ « ?fiS9 *tC9TO 59 49? 3f*W9 *.TOt *9T9l 9^1 *9T$9T9, 
9F1*P5TCT *199t9 « 9J95tC9T*1C9l^ *f99fa «9HTO 19 (?\t 
fj?CI 3*9 **9!ft $f*R9 *W?19 *T<fj S 5*ICT9 95tl®1- 

*t#t S9J 99C59 «Tf*Rl « *1*J «vf«f f999«l 9f«fe 55910* I 
> I Cn^R C9T$9 t «R; $919 Wl 9**1 * *1<IT9^ I 
5 1 I9P? ( cnd*t*T) TO9TC59 9RfH« « $9t9 *1%OTt I 
o I **fir 9999TC*9 9CTT999, $9t9 tff«tt*Tt « '4T*7l9^t I 
8 I TO 9tft9t5 ( TO%»! 9R 9RH 5lf91C5F‘) %5t9 

9J99T9 « 9Ft<jFt4*h I 

« I %55»I 9tf99RI 99TW, W 9^5 « §51W9 I 

<* I ^199 5l«I9t9 ^*f!9 ^9 ^5t9 '*^5^9 ^Jt9»H I 
& — C91 



rsrffcra fa** 5 ’* '° 8 

“ , ✓W-V'V/V - ' ^ ^ 

, i 1 fcfoat* «w stot^N awM« « $tfw* *Hit^> 

* ,‘ *>tf=5ret®T^ *i*1& -< w * '"* 

fscar^jj i tfaa ?#ro wrol «W *W ,|,p ’' " ,, ' t ^ 
«i nm rm *wt* <ftn 
j wtm '®tf»i J n. *n> - 

J15 (CluVh).t **.(G« r Box), * I j&fo* 

«,* (Universal Joint). 8 1 *tfw >rt*> (Cardan 
I faitmvtn ftm « ^ *wm (Differential 

* and Back Axle). 

,1 ,1,1 « rf«s» Kfr *W«fa *m TO, w- 

|fj ,| 5 ( Switch ). < I C’lte.W ** ( Patrol Cock ), 

<(« jsPIH f'TSIS ( Ignition Lever -> 8 1 *^* 1 

(dfi throttle), * l fiPf (Brake), * I ®«f* (Steer- 
**ear) *» I 3Ft5 (Clutch) I 

I *a1 ESt^Fl iSTgl 1 

, „ tsfP m m* i\ I fat's n&mfa i •• * 

Ml rnifit'l s I urns « «« •wnV* I « 1 ^ I 


i. »i^'w i 

i I * i crt* 

^fwi %i wrttt Wh« ^ ^ 

|«TOtawft^i v-i inft frtftwi * i 

1 CTfll ^ *IJT*1! ^ ^ ^ 

iw ** <w fw*t states ** i 



mTi 


c?tfeOfiR fawfafas ismiavwpii *ffll fafrs 

WH $tf»i*1 « *iiw fabns fstat cr««1 cm i 

« * 8 *>* \9 



f52 — *8 

> i Prfiwt* i * i fat* i « i f*t^ ffl* i el f*fa fas « 

7 {i «> i •»! fat 4* witfa xt«a?itf fan h *rt¥ 

»l ^fltfl >•! fc*t*3rll? O^ttt 5 i| faW 3FJ1W CWt4 | 
v | 
i* CWtEJI ^»tt3 V* I >8 | «t*l« «Itil«l fcjfc*(»« 





c% rt©^r f-tsp’s* 

8t*S I I *jt8 I >\l t?t$8 fnfs«r1=T I >* I I >» I 

3rsrc»ifc *tt*8 i i vflv sfl *rttn i *> i os^ta i 'OTttfa 

wtnrt i *» i ■w ?rt8 i jf\t *8* i 

(i) ( Cylinder l )-**t CHT*IW^ C&t* 

ftm | $*I8 3TC8J <SW»t *C8 <48t Ur C^TCWfl TO] «F8$i 
&W8FH81 faS* «R-itr *irwrf«w rfar tf«w» 
ruitrfw 5t^1 8*C8 1 8*18 8&8 uj|8i*f C.8 
fafwtais cnnw8 *iff<8 8tft t* nft8i8 * 8i*8i8 

vsrft 8i 08t *w <*rtr^, 4 *nr owww c8 §*18 81 ^8U*8 
*m m *81 81 «i9it 818 i 4 8$ « «wtf *t*j 4 *i«8 w 

•\ * s 

WTO If* (valve) ITU *813 88 1 <if faf*l'0tE88 TOT 
883 *fa jrhw 8?, w $81 &sarte3 8*re 8lt* i 
4 &si*i *18* ^ m ft w faftww 9ff»m 81 8t*8T8 f**i 

5®ra*fl*f fatal *if8« 8Ttn $8i8 flfown *f88t8 

m^\ i c*it ^8K* 4te*i ^t^l f8t«i8 arctic 
$1818 8Wft8$ «!fl| $f«R 8f8£tt«f8 f8tff$ (Surface) 

^fai *f8OT 81|$ 4 8t31 4M 8*1 4 f8^fo ifa rfics 8ta 
fafa^tWI *81 8« ( Ribbed ) | CTlfc* 

Jft tt*a 5*1 <*C81ttfc3 tf$8»*f fafa»18 (Air cooled ) *ffa$ 88 I 
C81$8*H tftR 81 %81 *t*1*1 3*8 8f*3 3**TC* ^I'Ql 8Tfat$ 

8ta fafaW88 8f88tH **1 8181 fcl'W 8lfaff5 88 ( Water 

cooled) j 4 *®l** (Water chamber or jacket) fafa'GlCII 
3f8® ai^wRf ut^rt rfnl «($$ *81 88 I 

818J88 Iftal fafa*t8, amf*JC88*( *t£t (Malleable cast- 
ing) MkiWi m. ft^l c*rf8l Mw^fihrt &t*rft W88i 



. 

csrn^sr 

# ‘ \ 

<£& mfi croi Stoi cm) towi to *}t si n <w Sfai 
hito 9 stn 99 9 ftce to *i i urcitttto ftftwun 

999 91 9fllfl 99 I**tt9 (steel) * fihl1«|l99 9H *1 1 

f^faresTc^^r *f&»fc-c9i«i C9t9 fifrocw fairm 
^froi fata « 9i*|« to »u*tt9 to i *c»& »t?»j ftfwtiwF 

Cf® ftfr®W (Detachable Heat^ Cylinder)* It*T l 
9fa9tpn wiwfiwra tfijcai i99t?* c«ft»n TO, cfw c9T9 
tfawi letter* 9t*p* to *iqpF «rtr$ i ait TOtw *fro 
toN toi fafa'stcn «i#hmw« «rtc9 i $ 

wftwi * ■rfftiwn nfi&i tot *trrf9t cro to wm 

(Cylinder Head-Gasket) W TO I b 
•tnfVt 913TO5 C*f9 9prota *119 (Copper asbestos) TO1 
i uit jm ifait toi <otit«r ci > nrffat, ci9„, (packing 
Head) TO *|fat*l afc flu TO 9tl $}TI ItH TOT^T 11 9*1 

19 n ^ i to to i tow* .TOrtnr *ft«i to • • ct* 

TO* $C1I 9t*f 9t*i 9M[Mta v (Black asbestos) *tjtf9t TOl 
9Tfl9 ^ I f99 *C99 TO <*& 9H% (Joint) flCTO 9&TO9 II I 
ftfroitcw CI^ *TOTM 9flt9 I$C*t W *?TO f* It WWW 
9 ifc 31CIT9* !|^t 9J/C9tta (Jacket) *1*1 «fllj ftfa- 

9TWI *|JW ftf 19 911 TO ^1 C*f$T*T tfilW ftfaatWI %*w 
9C8ITO 9|T*f W*!tf9t JIM (Compression Cap & Sparking 
Plug) ^tfas H I <$ 9 WTO 9 ?fa ftfwlWI TOJ ft* 9 TW 
9tfj I$C9C9 fW ClfaTOl *19 <4It **!tfi* TO iTO 9fl| TOW 
9TITO 99 l CTO CTO tfim Wlt^ 9Tfa «ftC9 9l I ^ 
ttTOft, 9ltfl «lff9 orftl SfiTO Plft^tOT 999 $*lt ^ttT5 



CWfi-a p c W*SS 
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SI I fas SWtOT* ^StSHtft tSW« stwfaflS tfas <*1^5- 
stftw* srr* ffacsn *s*n»t tf*w* *i*?i sftcst* « sfwits i 
a w ffats* sssiri 'Jf.i *i* si sister* «t®fa »tt«tfa*T* ®SI 
fafwrnm wiwi 'sfacss *t*ws ft* st»tts* sits* %*i* 
fas *w si, ms? «i^-s s**i stsfam $ fas s*«. stt*t *m 
ss **i ** i Si *?n S*OT* S’flf siststs *ji»i <w *stfa? 

s, 

9W 999>tWT9 9*1 99 I ^ 9^1 9^9J C9 

smfa $wnfr 99*199 §9* n i <aw* i 

^Tlt99 $99 WStofr 9*[ (Compression Cock) 9T9t9 


W 3<$91 b *H9t9f99 fws 99i 9tC9 I *1rtT9 *?f99t9 9RJ <9T«~ 
^t*t <n^C3r s^St, « **8f i>t»n^ *91 *9 i c*t9 

cw cw* fafa'm w*\z* < 59 * &t9f$ 9*c99 i c9 99*9 

''ftfa'O* OBTO F 5l9t* $9, Wf3T9 4^-319* §1^9 /En-bloc' 
Type) 9*1 9t9 I C91? C*t9 <45j-3* ftfWCM ?9E9& * 
9T$9<29* W9 m\ *$9l p ^its m\ Mrora!* ^ 
*9 <49? C*t9 C919 CW9 9t99 99*9 ^T¥ 91 5ff99l fifwjwt 
9 f >$ 5i*it$ *ctr 49 s c*t9 C9*i9 tfiscs? 9T$9 f9f*i'«tt9* 
9te$ <n9t aw*4 9i$9 *(w$tt9 ut9i *3si 9t^ * 9 1 ww 9Ft^r 
9Wll <4*t «i*T9 I <4^3* tf«» <4TO UT9t$ W11 $$T9 WW? 

999 *9 .Tf"9$ 99 I <3t$tff5 tf«C91 59M9 99? faf 9*3 S9 I 
9*t9 <49*3* WW 99fiv <«5f9$l W ftfiPTO ^1 ft ftfrflrtl 
tan c4ifrr mftr® «jt9^ c*r<n 9t9 i Mf9 ^^^19 tfwrt 
<ft6>R I f 9 91 ^ ^f^t9 IfiR nw T99 I 

»Wf 999 C9f9W5 9t*9l 9T9 C9 f*ffc ftw C9tC9 f^9l ^f»9 
5%^ ftfef fit Vffwvl C9t9 f9pl^tW9 i|CtV 9C9I 99* 9^ 
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to ee, ce$ m *eHV* ^fiti EWni^fa* «rtt* i <w 
fa ^bs! fat ftc»rs ^ fa* eeu ee *\ <s«ra ftfrwtcw fa^E mcafE 

& to ^^51 fill ^jw fin? fafe 
*fk$ ee i i to SStSre E$w 
«$*6t *t*iE fa to « toe to 
TOfe to e:e <w. «u*5t 
E® mElCEJ*^Etit SN^fe? 
fan Wwrcw to 
*u&e fatoftt* jetIei $*te fa5 

*fac*r apws .ftft'stnni TO fcpfol Eitai *e fie* c?to 
Etotcf ?efek*t ftfa'aTEt* fs *fe® *e, <se? *ttto fafestta fair 
<«*§t *tito 3* fac*i fatoft fafaWEE hwtce c-te flfatE 
fafa'sttEE ceto froi Em 1 * *1 *ci i *tE«i cie fllTO c*fa 
*wei<»: 4*| ctoie §*»e TO ee i ^gtEiic** 5ft*n ^fcfaEi c*r«d 
ftlWE CE, ?W1 ’TEE fatolft fafa'&tOIE^ *TO*i1 fa$ EE, - TO* 
^ItTO E&E1 OT®T *tC«f *tC*E fato* EE*l *flEtE <TO«f3 EE I 

to mil TOta f*&^i •*» to fit «nittn hfTOiCTE *fcti 

^EfWE att^'O EFfinl $EtP® TOT* *fil1 »!«El E? I fa*8 tTOC*f 
fato fit fifrouaRi to <sntp fro ftfawcE* ‘cete; n *j$ 
Etf^El ETETO TOTESfl, (TTEeRJ <$ *faj fafaWHE 

*K^E Ett*(E 4*&! ftot (fafcEE CWCTE TO *TEE1 *tr.E ^ aftfra fit 

TO ftfnsrcs fafr EFBtt ifelEF i 

O i (Piston & Piston 

Ring)— ^ETEt fafa^TCE^ TO *tfa* EE I TO *fi TOICT 
^fTOTEf EEW faiTO cfcfaw fa*1 EtfECEE ‘TO^fawfWTOl TO 



faaj— *« 
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I 

TOll TOT J Sfl ItWtifl T St5?1 CTftl ftfaR5 Tfiffl TOt^ T^T* 
1* I TITS TITS ftfel *1111 faftfo n 1 ^?HT?t=r 
^%n ftfci ftm ®«i tto <sw« i ciwtv ftfotT 
'CTItl ««&' ( Feather weight ) ft & 1*11 1T1 1 TTH tfTfll 

Tftsni iftri i ,^tn citfri mftTcri ftii ctwi «ns i 

Ttarw ft^ ^qfoftiti s fas it^i mi «t<s ifcrwr i <s& 

ftfo frftrsTai iw <w vtzi ^Tft^s a 4*1 ’fft <at$ 

iiwt ftfa^tm r^vsu r %t s Tift* for* wiite Tfa» 

nra i ftfastoi i*rft<5 Iti-thch Ttiw hr ittiTW 

<jjttf m, <?ft to ««t ft&an:T irfti fttr dftn cii i & 

cS»ri itn ftfei fciti lft$ totoi ^R^ffocv 

*tfiTOr *w i ifw ftkii * ftfasttn tot fcn Ttr ittr 

qz * «w»r Tfts to ft? to ti ana n n 

dftn 4 t ten w ftn i* c?ft tito 4 w *rf% 

at* tiitr tt fatal- .man iftftw n$ n Ttfen 

^Cltii toj ini Tt^fei fat tot^h a*il * * i fat fatal 

* 

nfa® ftfwtai fwsifotri *.fa j fcwTOf Tfm UTOfa 

tct 0Q1t fifofTlCll TCWI^ *1 to tw, torn* ta nfai 

TO IT tflft ita fair t ftfa>aTro w foil fo^s f^si itta 
ntn n i jta» fit «tnT fata *, o, 8ft ii wsrfoT *jitt 
OH m I ^ftrs ^TT fatal T1 TOT art 1 CTR CTR 

fata c*rn iti a fata* fcnfarot * n *ft ^it »n^ fro 
4Tft ft? «!t9itr ^tti 4 ftnn fttftrr it ftfe nfiroT 

tit (Guide ring) H!l Til I & TT*! fit 8N CTtltl ( Cast 
Iron) am), WW til 11 ftroi« (Brass) cilt 



-8* c*rt®i5r 

m i ftfuw ?lftu v $fa *vr c?TO w i <ifa?n 

?fac®t fatSr to Mf*iOT fatten to* ?t*r m | tft **t* ?t**, 

W t%* ftfl ftfa[*t3C? <$3t fa&s?C3*&3* TO <7 fa TO 

fnft*t* f***fac? w fnfc ?fa?icn ^faistts *fcrt fcw* ??fa*t 
sfare ?i *ttfcr, c&m tots* fnfe^c^vs fafagtejra ?rn 
towto? <«?& c?fa ?fi*i ton * c*nrfa ?*i 

*3 (Ath. or so less in diameter ) i Hfct fat* &Stt*f 
ffai <*T?J 3*31 fafal*!C33 TOT *?fa31 3fa?f3 fa*f? WTO, 
<?fa TO if fatal* <4?fa? ?fat*W fa?fc ifac* I fcfal 
?Tfitei c?$3i ** i. w» ffasrra/* 4 ?fats? s$ft 
fa?fa*€t f tn %?t» *tn c?fa ?f**i «« <n*t 5f fat ?^*rfa ?to 

mm fafal*tC3* *rttai TO? f?$ TO! *1t? i fat faffe?* 
*fa* fafal«tt** fo*3 ^tfa* *f?C* ^{fa* ?3£l1** 

$ j <£*? *TO? sfiw* Itat ?*t3 ?**t* ft 3 ! ** i 

■*rcMa ^faw* ?t$fa fipnw fat # *w ?fa*l =js? fat 'fare 

■33 I <ifa fat <21** ?fat* cm Oftc* fa r »l*U33 fast* ?! TO?* 

*T*r to? 1 ai*fa 5i? *fwl f fwi *\izi .*3, w? ofa fat 
fain? u* ?tft*i ?fai3i:«f3 fa?fc ?ti* | ffa ?tw fail *p*t* 
fate? 41 * *fc? $fa* fie? c?? # fat<uf ?rtt* fanfl* facf? w 
?fat sen ?t«i towi c*?*«i c?tt»i m* <«?t fat <4* to?* *rn 
Wro *v If? ?? ?tc?. tfatt* fa^i vfai^ *jfaift fa»fa ftfa- 
*tc*? nra %*? fi$ «rtr? i fat ?fat* *?$ fan* TO? fai 
?ci?6f fa* croi cm i fnist csre* fa?* «m fa ntfa 
fcrf$?ft3t3 m <fl?t ^TO^ftfatc? to 'ant? fait* 
■to ?t« $*r* ft*i fni? c*c® *fi? ^ItartSt ^*n ttt fa< 33 I 



cwn^sr faftTO 8 ** 


fkaj fate, fate ffefa *fan aft*’* 

*<* 

TO* TO** \5T*1 C*fTO l 

' N * / * 4 /J' ^ fafora 

dycwltewfirii *iw iw itn 

* 3 ?fa to&i < 4 f*nrt ft*$ n i <*$- 

• ^ W *it» 

" ^ falfa <1 f fa? *t3t?C«> 

fssr— *« cm»i Giftra «ttMi m ct fatal 

J/ ?/ / awft dyc«i tes firal fiiw to 

X^3T^T / fap TOTC*J **fa df l® n«al 

\ vrofatfU’T^iV fa?^<i fail <TO 

(f^SlS*^* w '® 18 ^ ^ (f63T — ^*») 

»ii 9 ittfi fa?c* *«w iw cSfarav 
ft$— o fa? mi fan ^ *itet fail *m 

’• if 

fifa #s*ft ufa* ^fim fai«i fa? fas *ti3 djwi ^faw i 4$«i*t 
fa? fato faj? ^filS fa? TO iteTl 1TO31 «I* I 

c^i^ cto ^rrc^fai^T^ *n$fcfc aw w ct fate fa?<«* fait 

O TO 4*&T fa? CW «(Tt* TO- 

fa? ( Jifpk ring ) 1*11 1 ft I tel fate 
ft?i* *fa* cst* fa\m *faj toi i 
CH TO TO cw us wtfa Fe^l *lV 

QT fa? fall <fll? tel* tel llltfa 

r~r fate fa? ttfar® *ct i tei tefa*i 

<st^fa ( Willys Knight ) Cl#. 

m \ <*ifa fafo ^te*t cnb fat. 


fwr — 


— ■ » » ’ i » 

o 

CX -'V 


f$5 — x* 



ft i fafo ft? tfttif, 

'StfttV 'SffTt CtTO ft* fttttff fa* fagf ft?'(One piece 
piston ring) I Sfl TOT fafcf ft? '*tm\ tP*t *ftJ TO I 
tftC* TOtSt ***t TOtWtt <fif? Wf*« tfltfl ftfttfl 


*ftff® *!TCt *1 1 ^afr^ f JtfTCf c*rtfc t*l « ^fe*t?? tetft ’f TO 
f*J I fafef ft? 5t»fft TO 3ft ftt* ft? TO f?$? TO ft • 
faif ft? fagf ftra ftfat TOe® f$c*t ft fc*tttt §fi ttf 

*TO ®ifi **,$• fecar 
wft® fiftm I 4 WW 
fttiflf tl&l f*fTO 
TOTO ^TOI^ff aa*&| 

- fbffrl ai^tl ft? 4 t 
^ *t * tfti® ft 
f 5ar _^ >0# # wt a i to fttt 

ftcft # 5 *tj ti to jtftn strfn *tt*ti facfrfaif 

ft? 6 r <St ft\ *to* fc*it fcffct «**? ^ ft*t w fafecft 
^ ret %*« <wtt ft? ttftt ^ftcs c*tf *&**« ft » «* fts* 

"s 

cw ftTO ft?c* fafef *tc® ttftt trai fltTO i 
8-6 I f**)^ fH»T fll ^rt^r^. fH»t ^ = 3?1 



(Piston Pin or Gudgeon Pin & Bush)— Sfl fagf <if? 
fftffft? f®C* f ?CTO TO I fft fakff TO C«f tfttl *?tfts 
ft <$f? ftftu feme* lfw to$^ ffc® ctstt ft ft i $ft* 
TOgfftra mre t ftftflrrw* mar mfett TO c® c*rti ftttttt t 
t<ff TO tftt* ftfcft TO® tff? TO ft TO^ft? trot TO®> 
fsrerct wm *it ft i TOSt ftw mi m<ti ct* 
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cro wrra $ 5 1 *rt 55 i <$▼515 ftfrotonHlar 

<TO W* ▼ffrl 51 ▼ T5J5tsr TO $51 'Sfltn nfefa $$C5 '$ ^SfW5 
▼*? f|«i *t^5, 4 $ ^ ▼crofts «iw: tff«»3 
TO ▼fw si, TOist '&* ▼ «(f3iwfc ten* ▼$▼ «ra$ rtw 
« »«re5 ▼fa* famts fv 3firc sTO TO ftft'«taft 
▼TOt *5 TOi ,TO5 i ▼»!▼: tfarcs5 ft«s 55?$ uj^awa 
5tTO ■W fs«fo 5*C5 (Knocking) I <«t 5|T«r^ fa* «tlt ^ 
StfcfB #»! (Mild-steel) 5t5l <$▼$, <$5t ^5ft* 5*«1 5151 ▼$▼ 
▼5<SfH 5tC$ ▼f5515 Sgi *t$H (Yellow prussiate of 
potash) 5151 TOi OF351 55 f*5l C**t 5 ft^ { Case-harden ) 
55 1 ( 5i«fa v£i<t cTOf« arl5j ) i <Sr fa^ toto 
▼ t*H ▼W 5tCTO I ▼Hi ▼f3CT ^515 W fifll qfgtTO 

im 51?51 §5tt* %$»1 5ft5 I tfo? 5faw 51 ft*5H 

^feTO tW[ $▼ 5ftS ^1 C*tt$FW $51 ^3 ▼53H 55 45t 
WlCTl 3C5J <4*2T*15 *frQ5l 5f5, ^ «!▼£▼ (Knocking) 
▼Hi 515 I $'«R <[f»|5l C5515S5 TO$ *tW TO ▼fi51 *!▼ ▼'■I 
$'W C5 9f15R fat*5 ▼S’Sl faun, I vf)*| fesl CWfsiPI? ^115 
TOf?5l ^§S TO C5«5l ffap | STSttfS ?facS5 «TOH5 
Vtm ▼fa ▼*! 55 * tflTC gfTO 5t(f3 5$C$ *H *11*51 515 =51 I 
TOS fa* 5f*f ▼fflH »TCW m w ▼CT^lSt 3TO5 51 fafec*5 

*ft* 5H5 TOR fro (Gudgeon pin & bush) 8* TO* 
551 fas (TO *f5H 55 ^p* ‘515515’ $51 5? ▼fall fas 
▼5, Si 55 f*R {&▼ 5Tp551 ^fWF TOlfcfl ^ ▼1*51 

fiw 55 » (TO 5W1 \C5 fa* 8* <▼& 5«5l <*fc5TS3 1 

*>, <n f**l^«t WS, ail ^ C^ a y f S e. ^3TS -® ft*t 

*■ *' 
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c«rt®p 

(Piston rod or copnecting rod ) — *TO 
** fa* *tn faiw* « to* fir * aHTtfac** 

m stotoj#* m« *tc* f t^i wm: cam *mi- 
fern * cam fro»[#*[\f*t i tm cm cm 
CW* cm* W TO*fc«l CTTO *ft C^T^ (I.section) c»l^ 
^t=at ra* i tw m* fat* %t* ^*(Bush) i£w**ji* 
fa* fat* C**tfa < Bearing ) %\V* I ^ ftt® OTTO tfUCf 

aro-fa* $ fa|*-fa^ 
*1 WR-f*fro %* vfy 
net i fscar i£i*§t 

fsar— o> • fill 5 * mfars 

ml m*-fa* *ffai arm ?^*iw 's *j«ms <£^K| fafo 
*t$*s fes cwil ^rrcs j 

« 

TOBM TO-CTfrlCT* (Gmi metaj ) uwt C^tftt&T’l;^- 
C*&Tt*I3 TOT CTOrtt *1 C*fet»! ( White or 

anti friction metal) **t* j ^<R fa* qft* 5 , 3 *f* 

cmi^ CThcm *ife$ *rt«i <at$ ^ fa* %s rrfa ** *i 
*t w *i i OTitfr otypnr wrw to t*. ?*L 
w ** in i cmtt$ c*fcm tot tot mtin *i TO *ift*v 
froi k>i i ^I5t w<*iifiR « tot TO *tftn 
c*r««i ** 1 <u$ c*irftrc<*w m <n*ft TO f^rc-entf* (Big- 
end-bearing) l Z$l*W TO **J fc*t* TOT flfacTO* 

£«3T (Lubricating oil) «CTO qfo ^ftlTO *T$CT Wl 
*rc* i fafrs %mi *ii* m'H w 3 n *1 nmr *i* ** «n i 






C* Tt©^r 8^> 

fe&OT ( TOI«ffe ) «tsfafe life (Reciprocating 
motion) «fttf *9 <<W aFftfUT? jSOT SWff-fa* * SSJOT* *T*OT 
WWfeHw qjfTW* offers (Centripetal motion) 

i fees $t a*i>r ^ « cTOfe? feta* «r* c*$*n H* i 


^ ^ , | 


sti’i c 

, 

n\$ s 

3tJT 

itt 

afWk 

- -- - 


— 



tr\S 


— 

li 1 

kr« 

>* 

r ■ 

c*wtfc c*$m ( *utfas ) 1 

* 



•> t 

« 

>« 

>• 


^tfafafas st fa*i 3T^ts fafes CT^fi fes % ^*tc<fnj *^j 
•ftfiw •ffwt*! *1 $ ot* fefas vftn comfit ctfm 

TOWI ‘*ffafe*T afcfeflBIt* C*II>OT (Perkin's anti-friction 
mptal) — |H « ®t*f. St?[ ** W | Hi <*fe»to *ft* « w a*K 

4 

ts* ^ife^OT^ Hi «WT TO *ttl ** I fe$ *fe"H JtfTOW* 
*lffS HOT ^JTOa a| *fcf| <3tfes1 ffHfll fit 1 ** TOt^l I 
* *t*1W *1«f*t*l «WI CttSTtS CTfet* ^*1 I 

q*> b>,£» l asejt^M^f*T, jf 

aosjt^ (Crank-Shaft)— Hi *5*15* ‘CTO ftt**' *1 ‘CSFR 
BJtsttfeS'Ff fHf (Chrome-Nickel ^or Chrome- Vanadium 
Steel) IfH <*I*S l at ft* *Ml TO | efft *1*CT tlfefl 

c*c* *3t**T* HOT «J*rt**T* *Hl toi i at c*H TO* 
*iftn *i stfirci *w *1 1 Hot *fe >rwfwi nfti <sm 

*ffas**i Hot cfttwit *fHt* to * fe *rwrw*fts 

»_ 

m §m t*prt t *n (lUthe) *t*OT w® ^ *pi 




-gq c*rt5^gr 

•CTWfw ntt*rc cmSfl Wkw *jh m^s. 

aptf-fa* * wtf <w» i «tf«, ^ 'siS f*imtr.« 

ja%..K=S. *" «*< 

c==^ ; ^'tv^ ; ^= ,, ®n* fa* *» 


• fcap-«^ # 


•vii ant* PinSt* 


until «K 5 £fl ajsTT*Vftt*l ( Cra$k Journal)* tfi-K 
^TtV f*R W <4* CSCT ( Plane ) ntCV I fvus 

fan, v mu fafwr* I&ctu ijtm-faa^fau *iim« 

'Wen Jffrs UWR I aF|tn-v1t»»t 4*TC 

3prrf*f*R wi % cswu $*tn c*mf mm *u i cmimfc 
mur m®*, uw/upw new* m uten <mv® mutu c&8i 
faWT I CU vmf»| VW^ftMOT CUltfe Utm ^ *1 SlUTO 
sfh*-Pr, cusfa arc cumfm uim ujf stmw* arctm-mm fc- 
■’Sci Ws aFtf?-fa*f«icm nswro 

meu vtftwu awtf mil mu i wim-jfm fc ns ■gc’ffr « 
rnfan mem ^ #f*CTu mnsi <w ww nfm nfar® uu i 
uw*rc s <am*ttmitt cfclcmu.vtrnm <*$ arntm-for, cumfm 

oaw V5 afTS *$m 
<4V\ !!#»«• ^ 

cmg mTlw *rcm i 
W« atftf-ftsrc* 
mwim « TO mfura 
oo fwr vupitit <amfcr 
w mm <«mti 
{ 54—00 mm mro Rrf im^r 





CVtisfs* 

' ^ / ' -<* — •/V'W w w>| -• / --V\ 


8b*- 


*1 cw&* ^ amf-faw* m *9 « 9*ort»t 99 1 
nriw 9T9t91 C*19 90N<9T9l 9«9l 9*ffal <Wtf-f*R- 
(99Tf?t « C99*f*? W-flttf 9$C*1 sfo 9^5 m mU fef 

8^ "W «!,** 99 1 

4$ »W «8 froar pf*fo «tC9 *W *filC5 T9l *19 1 *I*f9 5tf»|$ 

W JffCf « Hit 9019 
9191 «I9f ^ f?9 9*91 
V5t9 99® 1 *159159 

C919D5 *I1'99| 9T9 C919 
9^ 5tf«l3 91 CW 

$9t9 

Wl\ ^ 9*ff5 «HT 

fa#5 99 ST91 fr 5 ? *9* 
9^ $9i9 9n*tt9 1 <*W9F 
999 & 9£9f3 $Vlfa TR 
fiai— V58 t99lf*w 99 91 | fa* 4$ 

9CS9 9191 $919 W 9t9l *ft« I Hit >1* *sit9$ 

ftW $919 Stfa*19 *F9l f9C99 S}^91 C99lf9t'«fa *P9Sf1$ 9^91 

«f ^f9C95 Jim 9R fam wstoiw 

tflW* C99H* 9ff9C« *rfa* 919 99 I 
■ 

C^^rtf%e. (Crank-Shaft Bearing)- 
o« f&l3f a?&9T, I9TW9 9*19 3f9 C*TC-C99tf9t I ti*$ CTSK99tf9tH>9 

$*t9 *FnwT* N $-*fo9 % Tffas 99 hk? fttow *rc* *19 

$9tW9 $*19 *1T? 9f*9l $9lt99 9* 9t9l 99 I Hit 

C99tf9t9tf* *tt*K9$tC#i9 9191 (Gun-metal)- <J19R8 1 t9ttf9"- 





uT Jt* +VK+ * /*V*V 

*t« «tTO$ cttoV <*is&pf>rt^o(it* touto *< i m 
<«tf* *««« **, *fw« **» «» cfttftfc «tm wifew *1 
toto fe*i< toi r»i toie* *t*-CT8tf wiSt* m *i m i 
«* fear crotfr ®i*i«frfawF( c*Stn cwin^ ffitn 

' ^tlBw n 

fci ctto TOtti i 
c?wrt# c*TO firo 
to« «*wr 4 ci 
, c*Sit»ni in* to'w 
Sa — s t , Bf*K* TO TOr few 

*®, ’tSwi fo«l tf*a *TOs cwlfo fS*il tou® 

-nr atfif* n i ■»ra<iw to «ttfTO® wtr-TOjJ to'ww nwl ’flu 
*ti i to'h « caitfitww w ^froTO i«*n t*» faTO to i 
ho, ii, I OBSJtTOCE^t 5 * (Crank. Chamber)— 
TOR TO! Iffltf-TOj? TOj TO |. rffiSTOl 5# "WW fiWT I 
(•>) TOW CTOI H) fTO CSTO I »It*- Wfe,-C*ftfilt *01 TO» 

croton TO® «tjro, fa* croft do** aro-TOifc i*n» 
*TON ct» * 1 « qfawfc* TO*t TOt to i <«* croft *fwi 

TO <*5f*^w *W <*WS nt. TOTOft TOrffTO ft 
'TOftcWft* *Itf*l<«»(ftlft (Malleable Casting) TO f«H 

CTOt® TOTO®* TO TO TO 1 * » cTO CTO ffllCWI TOtl CTOf 
PIPMtCM TO® TOft TOT? TO 9 1 

TO fiv tfTOw firor anw croton mm tJTOl ume 

Xm fcjtft TOTO TO TO i teflon bitoto. faro cron 

tM JL. m | <* Jatrm rjarim. mrnm**A *4* 




*■» 




* t 

I ^“(tWlS^Valve Inlet)— ?« til 

Aim (Fuel-gas) 11 ^f*nm '« Vf liftltt 1ft (door) I t*r 

*nPs 9 *i 11 t»i inn in* i Hfffe *» 1m ariu i 

5®tl^5^tf| ! ^rsf4 (Valve Exhaust )-$$1 IJl^S 1W 

iftfas* 11 151 nit oft m i tits trt*s fci i: Si mi 

I HltCT 111 iWftR Cl S»tfiS*> i'll* (Poppet 
valve) H Sttcifc '511* (Tappet valve) W *1 j t*ftt 
*ItCTl (Cam) Hit falPfcSl ItlfCH flftfnrfl® itt* Scstfire 
unit ffeitim tpsTtfi* in Him nti,* ir8t* irae 
hwv «t*rc «ti v , s drift! ?f»M iron lira owl W i 

(Single sleeve and double sleeve) catfcls) 
« f*lfcl I tf»PW «ni 

imm $81 w ire* i faB-engm $® «% ifet* fie tci 
tmt *n <f*«i tm im *n w mttn h*$ ’ll 
fm tW lll>l Itfel Itfifl Oft I Cltttff «t9| v « tfilCT 

tmt <«t Hi»i ntpii n hi>St i h| wt»i v «8i <sm 
wtci <4tre ci, tm $niw ifw m tm® un ilw 
Wroian «kit c?i nit imu wj itn cm aim 
*ii fnt® iros "NK h*«I % im itfei *f*«i cw i -ciws 
at awti tfireii nfii «bii at®, tit* i<n ftsmtii i 
i8 I (Valve-Spring)— tlffl nd® 4 

«t»(* n frown (Puppet Valve or Tappet 

Valve Spindle) ifr® *tfW mtlf tm W1 tflOft 
§C$to*l WltTO ffcif $ to *P**J 9twH 

%ttn* full (Seat) ifin stfill TO1 1 it fftt W (N n» 



■fi -ffiBfc i>-|i -JZy., --atA ii i iMidli iifu • ii'ir'i tfiifH 

ob c^tspgr T**t*w* 

>/-V W^AiVtA /1 

ftftfa w tewiiC*! (Temper) *jl » <*t ittfteil to 
&ftt* «ff*TO qp wt*t * 'SftTO (Cup-washer) *m $ 

^w-'seiTOr* efaro ®n* TOP (ice to eiftn stfe to v 
TO *1 | TOBfTO-^lltTOl-feft (Compression- 

Spiral-Spring) l • fawil ‘TO** ( Temper ) ffp® 

ctos ftfee* tot frsw ?TOf1 
to ihu fcTO c&"TOi ©¥ etce s« w *?[sr ei i 


<TO *!TO TO® ^to etc»i toct aft w 



etfira wto $ce i <*ito & 
ftfro ei <rto Btft TO* 
to to »1 TOw TO?®* iTO 
ftfro* «« <s*?r eor stcrorc 
ei i iat «r®p5-toj5te to i 
<s$ TO®. tofcl* to^f <«to 
'• nff's? jffsl* i «* fttar 

<**&r f»W,fcTtW 

« jsrtj trf4s, *i*TO? i epp- 

f*i»6n JIWWJ tew* Blf’W 
«*tr fltfrwt'i *gJWT 

%t»I,OT5 stfo&tw tfan *i«« *i 

*i ffcsr i wtc* 

«TX«n> fcSlfci *KPit fa*- 

• <«pin iwft *tft* *ft*i *r«t 


..Jsj,— », ‘Wl CT *PW *f«W5 «M1W« * 

WIT Vpp «K* CWH* fa« *fa* 




O RtSs gr fame** 
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-A. J S S 


Ct* 


[ 

slfafcl si) rtf»ipi ^ 6tft sfjrt-cronr wir * 1 %) ntMt* fapw 

Jffitwl, 5tfa 3WT*-CTW *tfatt (SOT ^ i CT>) tjMfa 

iO I v fw>tO©WT, ©rfCM® *3 

{Tappet Spindle & Tappef)— trfw* 5jtt*l%- 

* t 


W*I 55 »Tf») tewft'S ?*«1 *Wf TO) ftfro 1 5fW 

r*H ! rn i i|?fai ®*t a^fa i «&, <>' far vfoj i Si):*i6 csvs 

CW CfW *113 fat**)*’ ( Fibre ) »lfstT51 f?, <5fafc5 <51*1 :« 
*J1t*|6 fsrs ^fSTl «t*ini (Roller) faS «!;rjf 

^fatns artpra 5rf»« Mr aft* « 5ii i am*it»ra at*i,a 
Srtwdfa fcfai n**i «oit»5j *5 ** cMl *m rni & 6nn$ 
Hmi >I*»I atl^iss (Gaide) rw *tff *CT I « >l*»l 

stft® 51 i >5) * 5 s 5 (*»i ‘cr-nfaS’ (Lay-Shaft) 
rtra rfa *w« i «lWIt-*fi,j» ca-afa®, run stftvwi^ 
fain*? (Worm gear j Wjl *tfa «ffa W I 

I 5 3*Jt*r-* s r1*j»,© (Cam-Shaft) *51 *T?a5-Sri,c5J(- 
ClPfr ( Case-Harden*) *5t l *51 *fe»« CVC8 c#fat* (milled) 

«l* 5TW tS >w«1 

to cftirft *tn 

fsaf—e*. M, rfaira m *im 

W! fcftwfc 5W «1*l.» fecsfa* *« I *fa*1»f *lfafafa$ 
OWa-WTtatfeyfa t»l rwt «W8 5*TOOH <*ta CTM %It>(-, 
’ift'tN *ji* *ivi *3ff«na <m* v«rt $5t*i »ifa v tN »#s sf^ 

rt» 5fl^* 55 I ajfaTOOT* afafa ^5K»ffl farapra *t» (J|[eart) r 

$¥*#, 35 'H’mS Micro t*t awfat 5f» i <** ’itfajtfci 





fc'O C*rv9F8T 

. l^*N, - “" 

crate* nt w I bttm ffnt *m nr^ttor 

nf% avtfro ** i &m*tfi stntfinr* w» *rtt*i <rat«rc 
w nnt gfiift* f fip^fVft csftfit <s!®£® «Tff «r**cn- 

nt* j> nfire vr% «ftra o i 

* • • 

I ©t^sr f*lfanErt»{ (Time Pinion)— ntntvt fiffC* 
foanrf* fnfanta <A*Sr n*nfra ^ i #rm nt*nfi* nfrs 
fWt« ntft nfir $ «w Kt& finjspn^wjifi* 

ntnta nrc* i « fafaita ntfa awiwt*,jfti *fn$, 
ntv wts fttro* n^fl *f*r *.fit *•, *rro nwjfcn nfr« nt*w 
fnfastia* frfre* *f*«oi fwi *fitn ••fit cfiCT <«fi 
fsifvj *rtn at* fit* *£*£* ‘*t* fiifi** at* fe at* *t*a <*itn- 
wfi <£i*aT* ^fac* *jtn at*fc i *n fant^ at* fi 

fafcnrfta* fitwi ntmi fafwrca* a*ajia $n* t%£a *w i tffi 
fafarra <fir, uw* c*t=i*c*ta fifita 5ffy.^> «an*6l fifra }tc« 

WH W I *tatf C*t3 C*t* fifaw *’fa& C53T lift <1 

c*ta ftfnta ftn nqpp n* i <afi «ftw fMaitac* 
fnfairra at ^ifir-f fnfaatn am W*«fi ftfaitw* tiraa 
m^rjm %ta C*a* $*fit frft^ PtfatHC* Jf?t*rrjf *aifi r*1a 

*tft i aft fnfaaja n*taa spiff ntfitoi n ■sa aft<« *?tfa 
nta*,6 * finjani^ at* &* nfea ata**? hpi n*at fcwnt cafi 
ftffii *«ft Wait* ?iw fitfi* fafaaia am *a j 

*«fi fVStra n*a na* ^ cnt^t *nti c^fn^rin ■nti ^ 
tftf fmjt i fintfi mit c*te fnwn ^ ?iiw 
nrisi i nrvim **i «ft PtPwtcaw f« v» <«(^ 

w*i net *w ntcw? c^g *wr nfiwi nrcv, cnfi nn ffn wntw 



i>— , jdL 

C*rt1^si TTO 
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pfirctw prtTOro *jtoi toi u i <*fc fw 

*i <wfe m wron «ro$ ?i i 

«* fwai am wxvto TO^tffafip ftftTOwtft $*!%TO 

TO&* J#s TOfTO, wm fatTO* <itft to* 

r 

TO$* 3#5 TOfa®i 4 $ feTOfe ftftTOlW 
fcft* featfe? TO *t« i TOforo *s ftftro 

t 

*tft vt^iro toi *t^fe to cro otk* 
srft-TOfc v $$r® life <-itai TOittTO to 
*l«fltfTO ^ftci «$$ TOOT >K«Jt* 

fear— «>» >ito Stft ftfirotw *f*$ i 

»• f&car TOrfev fw€tihftftTO«itfap TOrc»i ?i ^wtw ftfaror 
TO TO i TOft* $rs *«& fefero «rtft to fc faftTO, fe^ta 
‘»it$aTO fafiTO, fin *rtf*r irctf to h $ faftro « *ttfe *ift- 
TO$ fafaTO i TOlwc 5 l *1 S*t,ftTO OTTO 
frolfttflTOr* <tf*re *1 TOli&TOOT 
4*$^ ?tf<tTO ^*TO3*TO 
TOftro to f*if*i*WtlOT ftn* ot*TO w 
TFjfr to jfci TOot *t«Bta 5 #? TOi $ fofe- 
TOcv ^ftps TO 1 TO ^ fro ^ TOP ftfOTH 
ll^i wnfe TOta arcTOw, cjftnroifeapt 
^fhf{>, TO *«JtlcOTT fefeTO ^tfel *OTtTO ^TOf I At TO^ci*l fefeTOl 
Si ta CKOT TOTOOT TO1 TOUtfe® OT1 &sm \ At CHE# Pfl^-CW TO 

to i *fc ta Wi? faro * *tfe fefero^^Sfe 

TO CTO ftftTO WTO OT TO I f*fe, CKOT i5t$&a 
TOfteftfs J^TOf I PfcO CH TO TOT $51 
?fi TOs ♦ffirttf* a$fl Ifiw TOP*! 

*P${ ^9^9TO5^TOp 5TO1» ' ffc*_ n 

f^OT 9lwi *f%i 9t»{c4ir Pf%9 WiTOwr t— tflTOP tfewr 



ft?— 8 * 



TRfRRW wf fTRRt RttRtfR fTRtf W Rfl RpKR CRftf Tf <RftI w 
fcR t fog ffat C R R «W ftfRcurtn, *1 Rtfftf ftRf Rf*i R«rt f f 
R?e»tRRRR attil %tl *|crr $*»r RtRl cwu Rttf i <al Rtft R*rte 
fwftm aRtf Rtffc fit fiR tR C f fppi Rtfl Rt fjtR Rtf I ftfiRtm Rfc 
RICRtfR ffpt ft^fRt Rftf CftR RtfR Rftf Rt ! ftR t%RfR CRftR 
f,tt ftwR $rr atfi m ri cr| rrfr Ifa r rWri IfirtRR ftR «tR fM* 
ffltfin ft tfi R t R RmtR ffRC® fin i rWr*i Ifatfs Sttfa-RRitai faff* 

RF® Rfn-~*NCR >Rt faff* tERR ftlRtf ln % -CfV % -CR%ttl fief Rlni RfS 
aprtf Rtf JB fofRRtR* fJtRRtfS frftltERR RWtRR ftlDSR fafRlM 

f*«„ C5R RtRt Rl RR RKR fjtR Rtf t$R fafRRtR%f I Rtf $ fttf RffRi R*n 
fin ( f| fn%tRRt'ftfl < r^: fitf Rtf tfc Rtfi e rrSIr ftRl Riff Rftf ) «m 

fitR Rtf $& t*tl*i 4 rr ftn r|w An nRtn fcfttf *r< ftffRtRtn 
•RRtftR 4- ffof ( >ri ftfaf tarn ) l^ntf ftRf ffan « *mfwtf firtlwf 

4f f$ ftRf «lfRn> 4l f RftR Rtf faf RtftRtfa RtfRRt fltR Rif J$R 
f^ffRRtRtf fRW RtfRRRtlS WR f RtlRl Rjft fat ItA fflRl %R CRRl fttn 
n ^ ftfRRtR fit? Rtf'J&fl ftfaltERR Rftf R?| V f$*tt¥ I <4*R RtfRtfREf 
f tRf WRt Rtf » RfR fit? Rtf I frfRRtR * fltR Rtf $ fHfRRft ftlt^R 
HtRRtR RtRt Riff RR fn fJtRRtf tt>R ftfRRtREf Rl ffalt ftftm 
WlftRtf RRtfcl aRtf Rtf I * fltJ-RIf ^f*n^ fRTtfl f tRRR R#ll 

ftfRRtR RtfRR RtRl RTtf « f ItRRtf J f^tfRRtRRWf RintR ffttf 
fit* 1 . Rft f*» C5R Rtil! R^pF RR fn CRR 4 f*tR^C5R RtRt f i ttlRt 3 »RRtf 
JKntfte ffINl «t»{f WrI f^f ^|R I tRjRRtR fCRSfR^Tf IftlRR 
aF® Rf RRf RffR tWR fR#R fCR * |R N ^RtR ^TftR IftR HRR ORf| Rtln t 
l ’WW, ( Valve Cap >- 4 R Rff ftf^ 

fmn RWftRH CRmt Rtf Rt «RRR ^ Wwilf RltR 

4«R»f ^R#4CTT Wf <«CR«RFf1^5 ftW W[m W ffRttt 
fpp Wf %*ff Rf ftRIf «fnrtRR ff, <*$ ♦tf «!»P «lWRf 
ffi m ^ RPtftft ftt»t fff» ’f 



t-«n» - 

T**HR»*P 0^* 

^ <+v**h>Ssjn*e& r ** S- *\f jt /VW- 

*», Pit fat? «t ’Wit* Wt»p-*jtt *PI1 aft I <«t *1*^ 

^]t”t f*m»n al pita* ftfl ftf*fo it | prfa c¥ta t%Pi <*t 

wn aw c«r« *ift» ( *w*ii^ af ««t »it# am v f*fc 

W i <#t *j|»it* «|jl»t fcttfe vfass ?tpi <ot awn « 

^ ' 

«wt* ftti fafc *fa*\ sire *im fo? to 

*1 » 4| ^Jt*t Sfftft *»Tl Sttl (fe — ^B, 5(t ** ) 

afcs^Sl© (Inlet Pipe)— « b| <T[$*f 

tftfpw fuw *ic^ nfire wipiiT** » cro 

cfft tfw <s$ *its*f ftfrotm nfas <iror wit **i s* t 
<4 *m owft w/'twlj *uifwrc"i res res 
^stre Ivflpi5i*ttt*w sre i 

| ( Exhaust Pipe ) — <ift 

m\ Wk?w ^fjT^r w i *nt*t t&rm 

*mftrerc*&f sfs* *ttrewt*re w *c* i 

‘ CCWftf (Combustion Cham* 

ber)~f*t|si ftfiNtfCB fwi taw 3 TI< **i W fa H 

* 

•ifwll w flltPH «» ««1 w I tft ^tPI tvi ’IJW »njf St*l 
«ft«t ««*w «rtc* <m <«t et»r <«t« wflrat ^if« wif^a 
<s «wc f*ra Pit ftfvs t*iw wst* cwfii I <«t 

osww nfi«ii*i, f , i4*i fnf»witM *itn to <n vttn 

«n»i<tt^ m*i ** «i»n <*t tw t tw «wr % fan 
tfiPRI «W fW Ml arvtS, tVMW *1* ** -St (WM *tW% 
pit ft»nn *fcw «w i ftn fipiw <«t *h»pm «ffPtt» fcr» 
m. <at m ftw *ft*ft*i *n i 

*4* f ''^Slt^B-WBlt^Sf (Water*Jaeket) t&W 







M 


#i fafastwi «rc®t <^^W«i^tcii 

ufa <snw ?mi fimi <*rc*tfc* 'sitfet* «mc^ 

*<$ i <*t *m&* •pr *fc*. <**& VJW&* tow fk¥ 

$ f^^tiSr fttwftw 1 ^ wt6t *tw ntto wtwi cwfrotrcw* 
*ftflt*t Vwi fi * cwftscifetcra i ?te*i w l^wfto* <p frt*t Wtffc 
<£ «n;*d *iftn W»*iw *Tte*i win i (fcaf — >, *t *) » 

| wpfts^r fTOt, ( Spark Plug )— <*t Wl 

fafttifcsra tot *itii to ftcs to*w 
*Btw «ifi ntww to i <*t • p irt r toi* fwr v to x fto^ 

*WttI w$w * • 

5t8 1 «• W»8W (Fly-Wheel) — tfl tfTOW WtTO 

^bjitotcSw fro toiw itfas pfl i c*rw cto <row HIW 
tfrow *flp fk*'® ^i*w to* i «wt *yt-^W ^fto* 

5ap I tro TOt tfa** *lfr WTO WW 1 t*t w * w 
c^, TO *i *tfc*to wtwi <*w» svi ifcTO¥<w&Wf 

Wt*lt 1 *-^tWI ^balance-wheel) *f*lWl t *ltC 3 ¥H 1 <21$$$ N* 

tfia sfroi ^ftc^i *rt wfroiW sc * 1 ^tfic^w ftfwtcw 

^ H||[ ^f, i£|^ ^$t*W , ®WR , 5’5l *f<W ^WTW 'StCfftR WW * 

fkww $ifw cjtw 1 &to tftc*w» $tt %%*[* to *t f -cil^ 

W.’Vrt TOPIS* 1 tfiR *k$ *T*WtW <&* WtWl Wl* 

|vtf* 41 r <?it to* TOFtft* *ftow to tt ** *W' 

TO* tc* ffttWl CWW 1 ^ *t*f TOt?P *tWt*l®l <& 

*$« ^fk$ TO I TO» ciftfi *WW« C&TC* toiw TOfc 
c|ft¥ tfipf (|tffS STO wrfto %W*fa WW *rt ww* TO? 

mfa *ftnftTOTO yfcm ipw <nmm « to 



c * 4li#Hsr fpNjv 

T 

yfatpii ««faw ttsi ftw m*i c|w »im vfwn 
«* «t!v «tt«i ss i am cjff* mft <*« ftfli 

<Jtv mu TOflify cjltm tftpw ftiwr»mritm *fwR 
99 wi jrft 4 $»r *ira *iIfb ?? i siftcfcw^ftpw sift 
fitrfu «rwj mftn wroi $vtfa to i R»ni ftw&ics firs 
ww »ifcn *rtr »*ftw awtm n i «wft Jiwjtoi w aroSt 
mw *wt<w vftww lift ftm fctfl f*fcs* tiH sirs ntoi 
m i «r$! nft $ «w* *nrl 

m, w *fir« inti? ipt^w vfr* mm <s$wnr 
w fk% z>im yfo 

tfw »rfv* n i <*t w ^ myp *i, $<sfc 
W *ft«1 *K* <3Ctff*R *r$ *p»H #wt*t vfro *itw i 
vfrwiw *i citFM*rt<faj vb vm n, rtMto® 
c*t nfiflnw ^ w i artMtow Ifiw *fcc« « *rfv 

$1 ORTfW VII m i w aRtv-WjAv 

fcwrc c*t*t siwm ms» itcv « wr « ftfts *ift> 

i 

< K. E. = — ) f® ytf-^i am?->n*&c* TO^^lcn *w 

2.0 ' ' 

t«ttw tiw, am* nw.fr *ftw *m %*, mi* ifim miwfa 
^fiw fatat * $*ra Sits nrwrs *nirs i w fata fcnc « m , 
«<w iirpi ^ft^ftsr ntcntfas *tit «nt faten* 

<mw ww stfwi fM ftfs mftn cti t ^imfs fafe** 

9 V 

■wt s#*frm *N nft * iw « aw yifr-sfrut 

sWflCTftW WC|fW¥ Wlfat <5 

mm t ( ftn — ►, < w— » j i 



frfl.l 

^nRt»i fw*i *ftf fw 

(single acting) SW <*W® fill Wtif ^1 *« I iftf 

• • * i 

*r% ftfasTora <asft* tits «anro ff cfi vm tew fw 

ffl C¥t^ 

tojitffT»l ififlCT* (double acting) *faft 

Wb frfftWFi i f*twitfw stft ir®* w* i ^fiicsnf 
swj *i strict* if«rc ftftf w w, wtfii 

fffo tiw [ tn^t* ifw * c*tf cto cwi w *w 1 
S> I „ <«TCSl ^Tt^C^sr^ <=|1 5 ?t% c|_t*F t 
* I 5-^t8#CTB5T ^Tl Pjft 1 

C^ts^F— IpW f*H rtlttf fata ftfliWff fawfal 
*itS ftft* %j 'STfat*!? cin ** w ffWfai 
^1 cs fas* tf cfwl »pit» c|tf t* i «&* Wt 
tricsc* «, fafcOT < stcshf $| 8t ci tt* own m* v i «**ftf ipr i 
wwtfijif <«i $<ot *w*f%6tffjff ♦ffirfaro *f i awtf- 
ffts yttatta fa? wti *fr feftrf stn yttartwi 
%*« tit-® ftfifcfe ti i ftMftflf « ’try jfiw *vr* ft'i 
ftf, fateffarfe cjfrcy yti-*ta 
ifft <|t* Wwi «sj* **r»i< tH* «mfw srfos ttofr 
ytNNcv i^ftf f?i sit stir *cw <¥t* 
ftNfc* sl#t c* «il tf . f# m^i, fata wc ftfafrfsis 

y 

*i «?4 ftet fot* «itt* to own w, wnficw $i6| *w*ct 

■COT. Cfflfcn TO | f*tfe TO f%OT fl W twftM TO fatM 




¥ 

l 


(inner dead centre) <m TO *ff** jfall qfa 
$*R C©$ v (outer dead centre) 3*T1 qu { f$t9. 
TO$f*CT* fam ^ W* *\CW H C*frflr (Top dead 
centre) «IW qfftnw ^ CW.CI^f* (Bottom 


dead centre) I 3Ff$-*ft»W T. D. C. *1 L. D* C. 

ffw B. t>. c. *» o. d. c. m*i crarf to oft 
hi* ftfaro* *wj to fct ^ i <a 
wiWarw* vMI»i 5 r*l<ro TfTO^i faiw* 
fafWWJWWJ m v 31 W^rffOf^ toiot fnl 

ft»fTO ^ | 3 tfTO C 3 Ww? w 31 •IC? I 

«tnj® f*rta* WT^s* tfit 

« 3 * TO* $*f* f^fl TOl, CW$ «$ TOJ 5 fateff TO* 
w *» *fat*i fatal iro cto >mifw» TO 
*iwn m i fifc-fo-catwi 3Tftc^®i *f*i3i* to fata* *fei 
nt*« '«t*i v m ifo cnfcjijfc * wi *$ro i <ro TOtcwi 
«rtfe® «ta c*fdim $fta* fata* cto to *»*fafa TOJ 

i 

C*W *t*[® *55 **11 * 5fi f *»t «t«*W I <4$ fen 6(5® 

fnfept ni* nth* «« i 


stfe<|t* tfaws stfiSt *rfj-*5*t5 fe fai cf«l #i 
f«t* oii 6 rJS f*ftit « «t»itw 5 nn f*t nftw i 

f*ife *5 *5*1 yr?**ft»i 5 ftft 
** 5 (S» ** *5 I fafc? 8 * f «®5 %I 5 5 t*t 5 W 5 *w 5 j,t*-^cr» 

6* $*fi*tt* <«*ff ft* *i(Sn ftf** *5t fi * f*ii* 8* 
ffffal* * 1 *T 5 * 5*15 *J*-ftC»l 5 8 * 8 * 1 ( 5 * 11 * *15 ** 6 t ft* 
*ftt**i %8 8 * ?i 5 i *t**n 5 f$*'f 5 *il® fn**tc *5 



'W> c*rt^fr fro roTO 

J is S' * a* 

to fcfit tfaca ataw awi f*titfn wfaam astro n t 
i i aal ag TO tro , d,*** ( Bar— m).—** c|tta fttoa 
f*aa flal ftrs atfttt atfaia *ttca <«W «w» 1*It *ltta 

« <««! at*f» TO «tT?a c>lt « 1 > m^l«? al WITO atfl TO t 
caa»i *t® • f^fes * atfitu 'stftra «tifwfc ca atfnfiafca wo 
sw, r={!:*!$ aw a 1*11 aiai 5t? I TOW ’Jtf’Ift C.!|ta*af»Ita 
•wfeaa taa* flai »*ca afaflai »rti« ami afla a^tl-atwa 
«$ >►•* ijita u*ia 1 faa alfara* aftca f»fca afaflma 
-atfai»8 Ca TO TO atamca, ^5|wS awa TO a$PI 

a«W TO TO I 'V'TO ®W,a «|»|1 tOpS aa aaft 

ytt-TO 9 ! TO f«f« ic* Sait affltna *tfiwt«l I 

caw cat :? tfaw ?^w5 aw a 6a faaa ^twta afla 
•yi?-Stc»W • * ca a*f1— ®W1f ( Darra«q C)l C*W 

caw tfac^r fag *iw tea, aw«| flaw fta& f%sra cto aa, 
saatt ataattro caw to ai, *iw aw« TO arfTO aa- 
afsaii aaafe aw a ifaat atfaw *|jiw aa«8 aita afttapw 
fag wfaa aaa *tw i t^wt at® a tf*|(ftaaa? faro flai a*ca 
<aa*i frortai arcana *ijw (lag) at *wnp!aa aw i at W(- 
aaa •• ttro aajtafa arcafaaga W,-aat#ta' (•HupmoWie) 
*>• « a#«flw ‘*8foa’ (Unic) **• *«ia ft ataw i 

i 

8a <at awta a<fw aftflata frot Pifeaa cto aa to afaat, 
fata aftflaw atftwt ca t^»i* aw a to aat aa atai arai 
aftflai *na atai fag^a aliw aia t^pt aw„a to aat 
aai tana afro atwata atro« act fro aiana ataatwa 
•sift aa aii am at awww afa to, atari afitflai 



C*rt 

Ufofeq g f*tlcaw %*KP$ Wl, \W 

fart *tit»i «ww f#| w it* i fcfircs 

|spW> W « &*V. ‘W* *f*5Tff5 f* i <4$ 

«im *t wnwi *• ?*ra ww *rc*fiw* Wflflfc' 

(Chevrolet) S** « *rifca^t»f ‘f*lW»«W' (Peugeot) «►* 








& 


&v 

s*: 


-• i fw— »* 

t*ic»i%»«i*f8 sfrHfli >wi to «ph ’flun 
tojuR fw «t?nfroti » ft w fci n w » 
■WlMITOiW *«»*' «Rt w* WWW! TOTO •rnwri *|WWtW 
«*: «'«nsftsfW '<&&&' (Crescent) <•»■ *WW fl { 

A * ” 







*,1 avceer^rt^ c%,t»i»— ( ffef— » )■— nwprw 
ck.ww *i* <*t djw fata $*1*31 Ifcs <tttV <«* $jw& * 
<«f«k titft mi ^ c»rt cff ftf^tj wi <iw 
WEftR 3 Jt wfw ?i < wv* cwfat« c^*i f%$& 

*$•>*♦ -.towr c|tcv« *ffiwfo i f*% ivmm 
^ftus nMtW* 3 !?# <®m ** wi hsw ’^fiwqw 

*s$r«r¥ ^tti i 



*% mm ft<i $*fcw *4*r Hct 

rfmxm mm fcm mit \ fefrotora w* *tmc* 

mm mm Fw w w ifwt* qwiwar trttn *wtfw 


C«iTO«jgr Wip** 

*^>-'<'V** '*S\S‘ ■S'S** S' + ^ 


I 


*&8 

omi nftw *m, <wr f* to*i ftw *ftc« **, fai 

wt*ra<*f *vsi *rr$ti® wn *nrfro %mm 

ftp| to mw m sw* ®* fro ?ito *f* nttro 
*fro, to**! w&i 'fttTO w *rt* ’in»7 *(f?TO to ft&s* 
tf*<TO 5f»l»1 *t* **®c« fail*** C*t* fS 5*1 | c£l$«RJ 

fafe* f&* ft'®! $fora mfcro f*| «iraft *nro *fantfTO **i 

*1 I tfa*!ts[ ore v *!*f ( Ignition advance ) 31 *fr 

«**i to f <a* «<sr®i ••-•«• ^ i c^ 

tsiw* wjto cut *<stei w,-~ ‘ 'W wPr' 

(Eudelin), ‘^tfetV (Aster), # *ff*W* (Oups) §f«H ^ I 

ntf to cw apft**|c»m t<* f? *«sjto 

f** c*tt**f W5j nftfo® $* srt i t*5* wro <twrora 
ftft* ®t*fo <*ct*r, cnt sw *t#ro **ut TOR 
*fTO *5 I *WTO, $1R ’ttfCT* 5tt*fa *fftTO TO1 'fftft 5 ® ??, 
*«i v ‘tomi* it <wi vrt **—?*t* wf tos^s, »ntn 
i* •it?'* 5t*t i* *I*tc* I «m*< warn w*t **ct* 
&*n ft#* to Jk *rf* g «*fntf wn w yt?-#fcw« 
***1 c*M* $n* * ?to* #** ft#* to i a& ^rtw yr*- 
tfcjj* <•**« ^<1* «*•• i 

« i *Ft=grtf%i«. *» «nK*w*n>^ N dtt^F <fi«— 

t»}—'sk ^tw i*tift, afruwm *t* fas* tai «ti* 

•prat* *tf*c* ^tftra «nw <m fcp# « «*>*? «pps ?f£ft 

**«nwi <*wf*w Nw* ftwfMt #f*ra «* ciwSt •rtft# 

C* *ft*( l*tl* *ft«*rta (Power) *) <W8MWtW cfcp* *W ( 
W5S 4B|TOTO<Jt^ W5f CTO T*WCT^ T*5t fjift W* 



"><•*.•* »'S«*v*'w*s s\<r'vt+*+* l +**,»\f\4 


'fcO 

4t >V**^Vt« I ¥titfi« « <«v>i*tm>nsi *f*iw 

CT^tw wfiPKnw wwo( (n# fpt i«ffo fws 

f*{ vie* '■nw vfini cwtw «4 «t<|* «n cut 
^ f^ni i * 



'•ifmtcfl’i *pkw fw fc*u* vii rtitcf, <w *w*i «i*[® 

ijm wi <»ct i n«« **n fa»* ifl*i &vs 

ifMfa mft asiiiawm <*, ?twt *c* tin ct f*ifci. 

!»vtw *«« «v*t w»[e ^ <rw tfcs; fvc«w*att 
'#•9 «f tBCTf «t«t « sW vwHf 3% *r« >«tt?Tf?»CT 
'■ m ^fiWTt wsu «rtfaa #ftcn* fvtfm 





. ( 

fam* cty fat* wb 

jqft *ifMfati f*| mih (fawfat* nfaft® ) *pi 

**, Wt *$£*! ftfewi fe*f* *?*®1 4J*tOTI 

faw fa$ */>w sii 1 wi simMH ini-^ 

forfHfl (Inertia) 31 ‘q&tf C*1 ft* f*&W i 3TO«f 

ft**® 3ftf%C* *TCftc® *Tf*W <«« $$T<I *rfs*&^ *ijit*3 
i *tm fafoc* ft**® <*3f«ii atm *iN *rtM 
<*<T5 tf®*t»sj upwfc ’5T® 6tntfif*I <3? fat* fat* 

<***i «i?[® fifli fttf « *$it OT *W *ftt® «*ftf*t3 1 *®*lt 
*k* (f?< t$tc*) w fnta fnn uttc® *tftc* ®«rc fain* *t*i 
<at® ?rt 1 c^afflj w toil <«**& «t»i« f*| «m:n * 
<***& ®tn«t* fnlw? nfKfati f*f *nm ito^(Lead) 31 
<*5131 3C*1 1 4? *15131 «•* $*13 'faSc&tn* (Mutel) Mm 


8,1 yQ^^Br^ C^f=3* (ft®— 8*)— <at £$tt* 
•mpiwhp™ *w fesa *i?c® <«w • cwi Jitar *w®& st*w 
<S*n <m*, fcira ^f>ft «irr»i Ms sw j ns 
>#n*l c|tn sftics fniw» sics fMs toi *Kw 
>►•* fs* •n’wft afrits swraiss <*n*i si^s ^*n *$rs 
WMrt SSm StSttS $«H*I 

■*«d »WF *ftm* >nnn JVn ^»rl ^tntqe, <*w 
Vi **tw w.n Mi sIh i <w& Ifos 

fnfesw to fas* tots aw «, cst* Pto fawtot its 
fa| *fw WPlt fcto «w*|*wjssBt»t nt •cst^iw 
<w i ^4 »nf»f • • — »v : »i<js ji si i 




^ *wmfi #4 *tfow .fftc^tw n* ■ « , ^twfirfiw 
*««• *i$7* stsia? i 



I f63|*-8« 

i£$*ft5| JTf^*^ f HI frlfa ^ ^ *t*« <>**** "Wfa jPWlfr* 
%*flM*»* ^*fa tr$if | C'ffatf® *fT v $3l C* 5tfi 

<£t* fcfiM *tt$T¥ *1 (cycled 31 ^ttl53? 4*319 *na 

*#*$*&* #rt* iffe® ** i 

<®n<® StSfm 3,1 l**"* *?* B ^ 

c®® 3*11 C3 *TfW? 

*1%5tf ^ *pw *ftc« rtw S^-^H 31 S(BT***!t34c* 








q <iw atrar* *i*j5cop <***& 

«t3tW ^ *T*J5SF *[f« <4JWfl ^1 $*•* 

%ws *$<** apn* w v $ *1 3rft-5t*i to *fra ¥n*wfr 
«r?r? *%$* l # 



©t^fas. ^t8 i 


a**? fk% *¥$ tf»w* 
*^tvfc* ( U*° * 

▼Kt **• • (it*r) *tfro ^itcf i 
tft'* *t¥*lta fc*t*5* CJT*51> 
ora >*° TOtKS ¥t*« ** « 
fiw c®$c*HJtnr8 *• * TOtra m 
^ ¥<T% |*pft Wt^ >*•* — 
>•< +*"*■>>»"*, ^®lt H!t¥. 
fro $Nti fi ••• *w ^ now 
¥*1 *n >*• •— *• • 

*>%•• ow dnpftwtt *«** 
mfa 4¥«l «t*w «h* * + b«8 


« f5$--8¥ I* 

• , 

ftii'WBl ¥ttt ^ I W ffcw %t9 *t i^* 4 C3 

mi *t*l« TO *W$K 47fi i«r* * + %* • - *•% # <ftft ^ I *«ttW 

*tom *t$* cb >*•*, fc* • , wtftnt* it« * . ^ *•** 
« 4¥fffc *t»[« TO W $5fC*fe Wt9[* *sm TOTO CUM I *m, (Pause) 

>*• i wt «**•"! *t% ^fWt^TOtaFPi **',*♦•, «* l >.«* ) f ( 


TOt^**** \ 4|$ m 4¥?t *TO* HW *fTO *$»tt* I 

>« m fa (▼« it) 1*1 m*n *$&f ^ct 

(¥**) ov|f«VMDEi (*■)>! t 5 *!!^ «t»|« «Wt^Wi * % 

* * \ q frW rt I ♦ I ICfl l^t^R I * t fMntf I « I TOltflt 

wu<w i**r <$t¥ *m flitt* MK t«tlv 
(«) * i -rntrot* * i * m *roi i » <wt 
tfrwti «ar«i i a i *fa?wiCTO*wt«t ( ¥ ffcrani « ) t >* \ *¥*t *t*?r 





■*>« I ^srjlS^f 

*i«*t^*n i «<r nfitt c|i* wm ,*$* a stm* 

ijfw [ 4 * tftw 4*wi »t*ft tot *cw l^wfr wt*ft «farw t 





^ 5| 

ftar— 8^ 

si *? fscar ft) ?fi *w« 4f$r nt^ft « u«»t <w*ft*r 

fZtVtit I % f >J\OT? «toft I * « « I mvH i * i 

$sr.8!$« 4**1 SBfl 8ftl IftCV «lt4nlfnt (Ovei Ui«ping) 

*1^ $*t*5tn va \ * t ftcvft »t*v* *fti «rttf i 8 1 

W1 I « I *^W& V ftjtfl I * I 4**8 I • 

4* far «to c*ft «t*ft c*ft ***** tfac* * *w; *ftl 

*tf*c* *<K c*t^ m **r tf^itj» "f*rs ?^r.f i oiHwf $H*\ ftew? 

fcrtf** *t w fa* *w i 4 $ farofro ft=r «*t* 

tw« *f& ( fa* - «♦ ). JWftilJtft? ( fa*~ lift)'! * WH ( fas— 
*% * * <0 i 4ii«i c* w Sfaflrs Stefa* *itwrtfa *tw ftetfarc* 
afa Ste** tfa* *cti i *t*l wt*i« Stefa nfaftfc i 

*[itl 5 ^c|^ 2!*21^ W«*1 rt*l I to* c|ft** 
«twt aj^ft *iot* c$r* *ji*.*!w N fr v**At* qfiw 
ftfogfHi TOI *fjtel *1* I t*Tfl VI *$SK$ a 

wft cirvtf*:* «9f**nvj* |t*t* ffenunn agwn *ra i 

«*te *f*$w *jw ** c* *m «t*pi sitt i f#f fkit 



<\o 


<m c*n8' tW *t*j to i ftfoftr >fiwi 

c*ttSi»i Wr pifo ww f^i *nri cwtnif to 

ttot *tfl?ic«i9 <ati # *roft i #? ^fan Rtf f% 

«tto?s 6tft c|t^ <*rhi fan wt fcw* to i 1 lit* 

• • • • , 

3 FJtf 990 91 C 5 TO ’ttfn fctif I f*llc *9 9 ^ ftl R 9 TO U* 

fatoi Wtt ftpjvotwfl 5rtca 99ft . fcftanr 

c*n* top t <99f c’ti§ # c5^tt99 9 fro to ow c*h$ mltwcs* 

9fTO »RJ9P I ^*11> C*1lS Wdi C*fi$ TO*F1 fag fttl ftfa® I 
ftk=19 RlRtV ?9C*I& C*fl$ C9 Pm ft*1 TOf I §9TC9* 
971$ 9[ 91 fatysTO C?fe (Uaffle or Deflection Plate) 9t*! & 
Cfldfa 9191 fa!ft fcpife <49* m$s| TOCT TO® $93 «J99F TO I 



fa*- 8 V 

# s 


ifS C%,t«p ^f«p*T ( Two 

stroke or Cycle) | 

> 1 t* w5 c*ft£ ( * 

^ * 9 1 CCTTfa 9$S5 ftfsTO 

’ttrt 1 
*«i fnl^i 
8 1 *Wl C*ttS | 

,« I TO9 fH*f I 

* i TO ffifctt *$c$ 

cto *t9r» 1 


pj|£ c&t** Sfa^*^ ^»t«T <sr«rt«^t — wt 
$»r* fife* feller *.tt* w» fatera S^tfifT® nn* «*«$ 


\ 

*c«a»ra t antf-cwn 8 ft| f«w «f * jh «wr *wt 

trj <*w® wrt *it*a&rc inm 5tw, « 


Stcw n«wtWi fc*fe «^6l ^n^nfef *i*(* <iwi « ftto 



▼ n» * ** ^ ? 

flu < fata w xwfas xl fwwfan tei «w< swift* *nxw 
srfap* <(tc¥ <3f xm "*nft< aw *?tx ■wfa^faw (M* x«m xnx 
fatac* ft*fa* <^c* xtw.cxs xswVn*-c«ixfts tspii 

xnx ’rcepps, ?*t* «nw i x«r fata <«*xiai ftroiw wtftx 

• , • 

to TO*fe iftTOT *w tfan to # to §*l fait t*#» 
rs i .to#! «i»p ^faTO \w $ 

csTOfas TOvp^lspifc to ww tspii c*rt fan ftfaaiw* 

TO? WH *faC5 TO I TO^-Ca& itTOWM TOM C« fc*1 

to#& TOt* yifar *fan far* wro to fai ^ 
*itto to fafa® &vs m *1 1 tow <roie« $* c$t* 

tf«OT *14* 9$r& TO* I TO ^WaaTO *t <$T* *ffR T?T*1- 

to to: **i cw *i i $$ eft* *f#«! tow Btfii 

Cjt¥ $ffa TOTO fa$ to» • 

farf&TOlCTW TO.^m— cmh* *Nt* TO, CTIftt * 
*fal TOW <*ft *f«1 Wft f*lf«lTO *TO« 
street i cwtow <** * 5* ftfroc*! Sffa *n$* 

«9 W #?fet TO* *1i* dlfi t fy *1 TO fafrTO $ r «R 

faw 35*1* t ywmw ^f#* toito^ ' 

(Balanced) n W|« tfafOTTO* TO ** <3^1 CTO TO *1 » 

<wfnf fart* $fi»c* sffa&t c$tcv« tot <£i*&t nt«m cjft*. 
ftl* Afro nmm TOc* otto to *rr« w, to 4 yiTO 
"ffew TOj to yrfew #itfr #ftws |y i ^rr® 

cw yttcKi ct, wtft cw c«tci *n iMun *tti nro »i 
*iwr !t to art, ftn 4 TOr*Tft w!«i! 

#w toto TO *rrfm Tot at *fai w i* w« w 



effort* ifim mm* itw «rw irfaiil 

mil *rui n f 51 ftforo ife»i 51 w*ti uiewr nm 
mil ii 1 faflMcii *rc*rm *n#ti sfo («i*t itit) 
* TOfo mt ^ItWl $*<i 35 Ttf f*R, lif % 3 % f«lT TO* 

» , 1 

fo$« TO I ftfiTTO $$C»T ml* irmfo C 5 t 5 ? (Torque) 
to n'am Kt^t to * wr# srt ftfl 1 5*1 wtii 1 

wm Sf©?3q— ^!T1« *T$T ft* 5tft 

ftfaTO ^TOi TO, f** ta*$ *rt«f*J Cl fcftl eg* c*t <$1 *fiH 
fafa <fiTO UQ* ifl^CT nt* * 3 TO fTOl 1 JW < 4 *ft 
fitC$ *Tl eg*?) ( Angular throw «I2</ ) | 

fo?fof^t5gr *i*j m sifi fofa- 

'etcn to 1 ^*ti mi* ft* ><r»* toi *ifro tforo Wro^n 
V TOTO f*fol c TO aflT*-*T* N lfcl W (Torque) TOOT mi 
'etciti owwt mar 1 *rforttfl ot*^ 51 1 *«pi 

*lfc ftfof f! ^ W |fo OTTO 5^10? 1 

1*1 i^tti ci *w*fe *rei 
*fTO IR1JF OMt Cl! cilffo «* '§** Iffo® l *t**fe !* v 
*ff« <sn* 11 1 uMf% am* faro fro? Effort ^farot* 
?if«c$ nfot* >1 «•« « mi* to x cSi 

cto *ftit ffw®«iTt*i is r if, 9nt*n* x k* mi* 

ft* *mt c#wfl 51 1 c*t?rit *ot ^fi iif *aprKi *ifor 

(Temper) fe* 51 { ftfrotcii ft CTO 1 am* OTllTO 

$5 fotftfc fa* TO* 11 (Angttler throw** 180*) * fo* 
f*t* CTO C!*T! fcltCfl **fa* <*ITO *fif*t 5TCTO f Btfi 

fffo c***t am* TO* i TOtTOR jfew iffen & 




C*»HNr f*w« 

f A '• >< ~ >,*■ u , 

<vr^i 4&i wia ytzmw waftt* ** *i\\& *fag 

i f*% 6tf%St foprt mV cpc* m\ n i wi *ifaw* 
fata Wl «^l3f %*£* fcjSd *W*Wt *WJ* fata 
<war fiiftt* *lfttg *ftr* f atai*f ^fiw* *<wr 
<*r*r®ftvb *w«*i >ragiw cwt* *tc$ i 

^qfij ^tc^rtc^sr ir J V^ ^ 

c* wrw Mft ftfa'Qia $(** sft^ra mqs m i «cfe 

♦ 

^faw* ams-Wjta *t%3* $tft aw* fa^ ureffc* «rta fWt 
*wjas$ttams fa»**i* fac* ^rfag *f{ vgow qtfe** 
$fc&tfata «6^ro» «** Jwifero&cii gTO**i?wto$nn 
Riftre w« wm 06t $*iw 4ci i fata $*tt* 

»pw, ** tosi wima »$*i <***& cgr* $*m i m\* fata** *ta> 

anfi’WITOn^l taj5T*RR ( Induction) fl gUpl^ cjt* 
»sg«l1 (Firing) o^TSRT* Cgt^ 3*W l uwr 

orftag w, sfa sm fata favf«* wtftcg w 

fail! fata %•» fa* %&cb *tf*w f f |NBl« i*i* fa* 

<ttf*w *ni s^ifSt ftsfa* *rfag «nf*cni ?ft mu fata 
ftifa* *tfa*> w oi « tawifc gt»|w ^fag «iic* gw $src* 
*iFpts( '$(* *fag *tw i tan ton*$ orftu fiiw **i *ti i 
$* $ JRl $ft f*^t« fafaafCT* tapft Oft* 49*1 gftj* ** *?t* 
gC* tatt* *WERt^ *tagt^ *tfag ifa*, *m %*1 talc* *tta 
<mgt <k*mr yftt fata* taiw %ftc*cf, f** c*fa?* *it«*l 
.titaob c« tat* gpprtww »wj fep# ^tc? owt oivik 
^ «ttf *firegei i ivi 

'«$€ P4* «f%goi fgg fcpifc m w»k gfip 



\ y w * r <, 


slBft «ni, *it« miri fc^ra *r«fo ?f?t *m 
(Expand) *f««* I *|Wtw ?i«t¥ CT vpamtPW *nt 
if® Mift? at* ataa ^fa^fwsn MW 
ftfa'OtRH 1CT! HIM, ItfoOT? WPI* flJFtlJS if*. *rrtf nft«r® 

?l«t fitai* Wi cf? I iTMCTtfefi «t* >, », 9, a, ^ iratl* 

feftn^ w *ftti *rf*tTtc$ fi i *f? <am > q*t 

m w c^t* c*T3 srfa ftfaw tffCT >, ?, s, *, cwSfcfc 
>, $, 8, >, ait aw farrmttw w n i ti Mroti tfirw* 
mw aw w, *fw yfm >, t # *>, %, *, s, ^rrw 

^WH >, I, *, *, «, I ^tt tft&i ww 

aw wt, *r >, «, f >0, *i *, w 8, *\ >, * *, *t o i 

t 

5f^a=f ( Engine Construction )— t r 8R 4?3 
ttw « $*TB ttW ^ «SWt *fltlt 

•rifop <** *tti *fk« nmt w i sriV 

fof*W« tfiw (en-bloc) 5tfa fafa^ta onTOf 

aa**c$ wtt i c*fa cw* sft ftftw aro* st»nt 
tor i *tttn afffe tfacsra arfe* ts *i «rTC* wt » 

CTRdftCTjCT vnpjcrttl * AJUCTt&t «Rtf ft* *lftwl ar*i m, 
wps m*\ %t tftat *iiwa w* ata oro *ttf& aw 
affira %$ w war ^ ws « *mntt3 *tni ann &?t fcp& 
wpn jjhi ttfos ti ft* •twr ftftNHOi lif $*tta wWf 
«m i antf-csnon f*wi •pfw ^ttt« <**$ 

Wpd ^t^ft fencndq i* ttftci siit^l ^t» 

pi*m i iitt^ wftw Sw»wiii 



fwi i* 

stfsr ^f«yc*RR Frfi^sf 

xkczs c*pt& -® fsterfsr «5^r 
• »tf^5 -> t * 



fgar — as 

»» fafata c*s v i v vt*i<*$f* nta f|Sfa nfri .«, «nt$ *nj 
«, wri ^nftcvte » «, c*v cn^t»x w. **t ( $| miw *ti fhit 
*tfa»i ^$£4* vt*i vc*,) i *» ft* cn^i»T ( 4 t c*t$tw n\ f^*l $tfa»i Ifiw fa 
*$ ) I % fat* fast* ** v ( ttfC* *t$tl*1 fat* m *t* ) Hr, Vt* 
civ fan* irjt *f* c*t* et^fM *w «t* *4* **t iffctim faw 

4t|t3 C4t ftfal 5fTCf C5V ftft «f**1 *Ht* «CttW* I* I C«W$* 

vt# ;-nlt *tir» c** m *tfw oil flute* *f**t itfa*, c*wl 
t%t fa* cfv «jfan *tlc* t ». ft« civ fan «tit4w ‘fat* 

ft«t* **t ( 4| fart* *llf $ tl*5t* *t^l* fat* *W VC* ) 4? fait* 




-\ * 




csts cftsst$* st^ftcs* sfsw *tu* *tsi 4*t efts csts *i$t* sts sow 
stsi stfto si r n, fi««nr f*f fc stfcfV srw **i ; 4* f*wttw *t*twt^ 


sat* $*ts ifo* *i. * ■ t$fts litt* cs c*ts cstw c^f^ic® «itcs, Sim 

*• * 

<s^ csm stB^ tints so* i >*> ff*t* *tfc4*r s^ssi—Sft* stst 

$ t*«ts csfts c*ts§ «iHr f*»i tlra W ft* i **• ftf c*f f*r«t* 
e*ts|i~ ifirtir fc*r* first* « csf faft* *foi» **»>*. fsst* ft* i 

*«, #t* cat* fast* fist i **, Ifcfsftsis sts$ **[ i $$fsstst*[ 
srts# *»j sc*$ i >*, first* firsts ?t*fs? c«$ 4*it*r > >*, t^tffwsts c*s 
*wsi first* ?*r* *t*r stfls f**t* sra . f**t* w** ft**i *rt* sfts 
fit* » **» *? fata* t%c** *frs fust* ** fists *%tts * efts 'fts 
itt$s first* s* «j*f * tt* s tfsrts* fstfc* fat* of?** *f*s, wist* 
CftS CftS St$tfS Sjt**4ftS$ *1 fiftOffllt*! fa*t*''ffrt4S *ffS sff* 

*i « *•. sts dtet* ( 4$ f;t«t* sfss ft* .*1-51*! ftuts *Ttf ) '** 

dt$t*i— 1*1 *itcs* *t*l fftj ffsst* cits* 4*$ «*% *m s^s r<* 
ftsts stcsi <*. lt#t* c*it?s~( fsfiro ) tit* stir ffats 

«t*fa* sfa cwtwi st* 4| cstfs* sn$tf* sirs ftf * arsis t$*i sts 1 
Siam *ftts ssf 1 *.*, f t*?t*§t* - 4? wm «vs c*tc^t*t sts, $f»cs* 
ts®t**ts st sts*ts ci j dirtsts *ms *tf*if ** 4** *r«tt* s*ss f*fa$ 

ft*1 fafafttS ®CSS ffiwtf tf? ft* r ?I1 f CSf ®SftCS* 4*; srtSf tsstcs* 

«m? n 1 tits fss*s *«* * i^cs 1 ?.«. f}jst* iri^-tit* *mi 

i?*t *r*n I* 4S? 3Fjt? csxs*sf*l St^s SStSSIf l s*, *tt* 
^t^fsit *tf*i— 4 ^ ♦tffl vitt-stf te? ^s*ni ^rtf rfts* *t%* »t*ts 


•mw. t*t* sfe *t*i fits nfa *ft*i stssts fitsr* ^*tt*i c*fst*&rscf 
star [ *1, ftfswts 5« * ^Jt*r*jns«| CSltfSt sst I sir, fits 
4 l CS^ 3Tt?'St* ?^r«fts Sftst* ft** tn FtS(?t*, Cffstsi 4*? 
4*F Sift* c*ttfe^ |tw* ®lf H ( Sttfs* first* SFft* S*t 1 «•! firsts 
1 ^01^ 4*K*t-4l nttn *tit csftcs^t* ^|c* it«i **1 tf»s frrcfi'S* st«n 
«cf* ft%t fi, fists ‘ntt’i w«— 4t fft* firsts ♦ftln fsst efts aw«f 

J 3fH*r N CftS* St*I 4KSf ff*T5 CSS Si I SS I fltS^faf » ♦», StfSfS 



m ,***— nttf ^ ^ fill nt^ 

w*' *t**t vfiw afaxSicn nrn nts* *? c*$ f*r*« tfttf *tf*t* 
nwi *t fit* *t*i «», fit* *tf j? far* wf«, fit* ntffc nt*' 
*t« *tfc • i 

^ *s 

*ft*T fa«1 ^T% ^tST ofl*€ 

C 5FfE* ^ f£f=St^T 5a^r^^fec«ra[ 

>1 



> i «*tftt* fitrf&i Sncw *rt$*r i *, ?rw, j *. fit* ntf > for 
ftn* •» fit* 4fife *itf*cft^ yfnj *, fit^ cn -$ » i,f®ft. 

* *, ®t$*twi ( ftu* w ffint* n) >i **5tlfcti ft^c >».. »• 
*f*i *rtftcft^5 it$ v >>, ^fwis *itl*w*s i >*, ftfoits jf « apirf- 
*tf t cf#fit **t t u, *t»[f % ffti it * *ti % ift i >«, *ram mt* 
**fr t >*» ffrp fait *f«ti i >*. **t^ ft*t«i 1* j >*, ntl*t *t* v >*. ifo* 
^foftt^ff%riirt*i %*,fifir* f f c**tfi ? i ftv orfot* * nw 




"*fr ' ' 




▼tu Ft**! i ftiti iw » *», fait* faf J ▼▼ *tffi ftm i 
Hwtftlti wti' faiti *$wti! **, nisfc i*j i 

**, $$fa*tirit»i *c*$ *t*lj *i, faits f*S itfcfat i *►, fasti fa* j> 
tf&fat ▼Jt'tmtll t *Mtt« ci* fast* *it$4*i wj titosi* fasti 
*tt$4»i fan *>. »!wi* fasti i ^ faita fa* J fasti *rcfr 1 c* st«ti* 
fasti ftfal «», fait* wtoaei *n «•, fait* fasj itfcfat cs$ 4 *jwii 
«*, c» cnstii **> **, 4*st utfacstei ••, «>. 
4**1 tt® v Hit s I 8* Stl^Ult* 4111 fafol I »>», $*!fa»1* 


cs:is stwtfr i SB. infant* wtiu ilss "»rt$ tffa i 
l^tagt^r «3^Sf >S 1S|»tl5 *"5 ©tf=g ^fSr- 

O'S'V 'wl«.f i ‘i^ fea^i i 


i, «IWt« *t*J» I *, «, $$fasts'j»l *C*$ % >*▼ I «, ffa:®tfa§tl 
>;tlfa*x «11^ » «, *its I ciitfa i *. s. ST^fvifa fffafa* fait* t 

V 5t^tfa*fa*tf t I Vjfalll fasfc I >•■ *t* 4 $ 

fait! *lt I >>, I >*> StF. *t*S I >« >*, 3Ft*. *t* J 

Clltfa* « >*. IMF C4T*tl C«t> Clltfat I it, ftl N fafa* ▼* I >%, Jtl fat* » 
*% sti*i '® c,,! 4*** 1 >*\ irtl-ilu i *•» s«n c*» s c*«!l *t?® j o, 
ants *ts $ cntfit i u^sum »trfa trr*n 1 *®, mm cut c^il *ni » 
*#, stilts* *s v sit*t swr f*i v i ^«, ▼**▼$* i® N t t%, fal^-fa*i i 
mm *tjfa**fc i *►, ams-*isfc 1 1®, fa^ t «*, ’fjtt. *rts$ i *>. •tij* 
$mnf i J cutfat t **, fe fa^tti i ntf ? 

1. 1 «\ cwartcifeti **t i ▼rt* 5l^fat i **, fait* 

▼▼ti*wlt •• l wRt«feti4f^»tl v stl«Jniti n.wWfan^ Its 

I Sti it®^ fas nw I S«, Jff 41*v 3Rfa *tll ciltfa^ 

wH i •*# 4iwl utfacft^ ff!*n c*^t« i •«. *1 4* t »*. fit^ ci*^ 
sii^jfa*t^J*tlj Bnfa *t?l **t Ift* ^ i snfl 

.*•. t ▼ifacjs^ ®Rfl i tt. ▼mi nw,l ntV' «rt®5ftr^ 






«S ft« *t*t, i «*, aWjwfc vm i «*, atw* **fl \ «S 

wtwtfcii «►, *tt* v ▼rtt* fsj «*, 

c?W[ *|ta -nr* tfM i 6»* f Sitft’v "»tt$ cw art? t *>, fiitfe 

"ntV ft^w c*n *rtf atcvS, >rcf i i *s i v» # *fo3afctt afti 

mf £ i *«, »t*« fa i *«, -Ufa! ajtfwt* sjt**i us *ftf '*yi j *% 

4**| ijtftwte lt$j «r, *f»i ajtftifte t w, *cw ii* i v, «rcw N 

W1U n Wty mf 1 1 *i> s *tW *OTl ¥tt* |1« N ^ S I «, 3Ft5,M$t*l 1 w. 

ci? cwn w t *15 s c*tetu *ntB m*i ^ i i\ 

ftf J*1®W *tlti I IS CW C*T5t»! *tlti I fit* <1* fat* Wfl J 

« ca* fat* faj ►>,fat*fa$fat***n fati faj fat* 

Jfff 1 1 >S *]t« «* fal* fa I r8 ( flt« C3* fat* *® 

, » 

aaf t ini fat* fa$ atfcfa W nfl i #s fat* fa$ tftfa % i ►% 
fan fa$ fa atfSi fattfajfafet'scarwi 

V ' i v 

wfolftlCI* fa I »•, Hf® Wl 



# I 

S ^SsIlVfig 

, i 

1 • 1 • 

( Fuel Device )— *fc^ # «*lt 
"■ • 

i^w*^ $«&raw f^f«a wtcw »ii« wic*r« 

siwi ctt&* ^fwvt* c*fttK 

to i »# tow* c*frtta **'sra totto fw =4«ta 

cTOifoi, <*rfe^m ’in^ (ivociua-r 

• • 

Gas), t>t^3 *m*l (Town Gum, VW (Benzol), CQ3!CTO®1 
fa^l C*1®*1 ftHf5i« (Alcohol Benzol Mixtuo ) 

wv ; r$TCW w(« o ?$tcw* jfBMr* r *tws 

%*t 95 j *RT3TW >t**i fifys W? 

*trfil»l 3| l CTOtfr* f.3*l (Barafin Oil) 6* r> $fr.*ra , s»n 

. 

s}J35js fl WT<J r.PfW «£*:** *fW* 

§$rc* cto %*!toi ?bw ^fasi *i $vs «f i c w c6r*» 

*1W* 3H913 « Tf<tl 3«fal i 

'.•tC|t*t-‘-t*1 Jf^wre*? t*t1»5TO *f»CT 5J5*i PV I *TMt $fU >f^Sl*T 

«mr \ 5^1, »ft5l, *twf5*l « »nfni «r?f« tt^r a* 

tea— c*lt^tf*Wft 5&r® *tt«1 5tn i c*tc$tf»ratPra *: C5 cat* *w«« 
*TtH I ttf? «wt®5 ^ItWfH ( M*tytHH « *t**» 1 

at teat* tea *wta *rcw *51 5t5 I (>) TO % cafya « cnr^fai i tojtlt 
>T5*«i br >• TO. (a) aititfaa tea c*c*tfo? iaa "f5**i i* 
Ora TO .w*-« Ora >• TO It? tea att* i at c*ttfta tspwta 
feta *fa*1 tt\a *«*l 5ts i Ot* TO * TOfe* *5*t? fcfTOI^fa < 



fafste.ft’Bl '«if9 J ’Ktqi9 5»w fcfH ?* i «?t* 99 s * 91 crf-fa* arifst* 

r 

araifo ■*»>• *nx frsmfa *ii$« *9) *•.••• fajfrn «tt9ifln SSfaf i w* 
$nc** 9t*iJ ^*t!5fll 9« *fa*i «tf9w c*h fcst* ntfi c*t9 arete* ^wi 
91 ¥H « «lfu 5V9tM =11 59 I *?1 fltf *TC 1 > artfW *CW? ?9 » 

c*irt»i»i -*i^w *n#i mi vswi»i •ffR 9t«ii «, uqt * 11:39 «T 9 

l 

cnctil®! $J1«p (Petrol Tank) I $5191 959159 313, fa**! <1 

*m 9w srss i 9itfl sta* w c*F3r*i- 
STICS9 C*lcSf»l 5®F£15? 991 *f99H *$T9 9WJ <4^ T9^ 

OTifaF taw *f*r! (.9591 59 I $5lfor.9» 9lTO^9W | 

c<tc$i*i friths Mwsn 3993 $9 i £? $tt*f c’ttSro 9 * 19 - 

It9$f9 TO* ^C , f <tf9tffs 59, 3<tft9 91^9 nta faf*!3 5 ±f^*M 
I\m $591 t?ta9 5191 $*?!$ TOF19 >9 TOJ139 

*hi foi sf/h *foi stsim 5591 $iawc* *wi der»i^ 

I ^95? *TOftSf9 «faC3 W« C9 4 0*1* 

*fc* qtrew c*k5h to^u* <swn ^fiics *itc9 i 

"M^KIWl ta ta I.WTW'' 759 ta $*t[9 9191 5jl? 

5*C 3 *1ff$m5TC9 C*f$ffi CTOH 59 W1— 

> | SUfaft ^ 9 I C*\m O I 3ff 9t9 $X j 

( Gravity Feed ) — t$1 9* lift*'* 91 
®lt*19 fatfo fat* *t^C9*l9 ^* 1*1 4*5 CWel^ 9flt* 
4*91 «Tf%Sl ( 919119*9*1 ) C9^ 39*1 *Wttf9 fill 5{f$9 

*T9W 9RPH1 $SC3 *19^9501 i««H C9TTO 59 9f®W f$TC* 
arrfsft wi 9 ot i vut c* 9 cfe t«r Fftat* ^9 

’far ff ^ 9l<n 59, ^5TC« ^Jtc^9 99T1T® «tf9T9 99 « 
c^t®i 9t\5fn 9191 i^m^9 fsimta •rttn foil ^t9^9tic9 9 ita 
59 1 \s& « f tal r « T l 5*51t fk$ CW^’IST f?»I I 



fcyO C*rf®iigT f* c t a 5^zjs 

^ * stfa ^fjrat fro fc$»r wfa 

<*HTft<5 f ? i • 



:— > » *n$r few? w 5rnr « ^c#fre* 

c«7C*»»t fi&j ««r ps*t* ^ 9 ; ^h^mijTeSi twt* st*r $1 31 
<* m\ 3rs 1 *$ frnsftc* ^m^wfetch Ttw 

$T*«T* W? 31 *T$t»ra TO1 3W3 *& tflrfa TO 3fl>, 

fa* *TWI ^*113 (^ $JT$Gi €f1u/*fa5 $* I * l Site** 
'«OTO C$t§ 3**1* *n £$»I *TCS | <s$ C*1$«fa CflTO-^S. frlTC^ 

afc **1 $53tC* I 

CvSfTTt^T (Pressure Peed) — ?*1 5ftffcl 3fe* 

was s?^i c?rcto ^rfc^f' 0&99 *fa® *tnrt 

TO ) 1 *ftt»*1? JTt^T^J TOJ 5T*f firw &T*f Ttw C*ft§r*l 
?n <at«9 $$tt3F ~<i*\ 1 '*& 

c*i£&m sifaro vit*tfit *f tfifai ftw ***1 Jrfc 

c** *fae3 *1 *nc? 1 «u? fcrrrcs («* ^ f&a) Worn 

ytT8 t»l ftft *f:.3CTfcini ?Tfi SjtCffl %*« 

wl • 

<s*fr *irt*f w, & fafa* w?n , 5im-csr$fa ; 5 






•ww *iit*j|* 35*tw csptt* nts*t 3*11 w 



csmt**!® awi. ffe»— «« 

( > i *nt*i *tH «t®j« *wn i * i caret* *ttl*i fen* 

»re « *w« i « i c*t$tq fcrt? i ) 

(M* cw sw* & *!ft"33 *ttii*fo ta 33 33 ? 

^ hid 3jft* *fa3i, <«*ft *ittn to ‘^K 

TOft *t? i i *^St TO3 ftfare C3 ^$tc* 
<&* fa* iptfe«I * 1 tlTO 3f$* 43* ft*ftl* fa* *«t*W 4**8 

*rtm nfes c’lt&w'fciiroi c<wti *t£*rc* tow ’•find c** w 

w4 

CjKf 0*W3 31 51*1 CW I ^ 5l*f *$Jtf3* 3ftf5 31 fat3 «* 
iftfSi cwjStTOp itfts qi *ft* c*TO 31 • sw ^rfan 
CfWjSt-W^C® ^111 3ft 43? C*f^t n -felW *tfifa 3t$3t3 31 ftf 
5t3l3 3*13*1 31C* 5(1 | <f$ fejft*3 **f33l 4$ C3 *JtH3 

*3tft*#ltel1 C*fCT 31 ** CTO*W ft* 3$CT *33l &JW 3tfa3 
C(*1 Ctf 3131^1 WW C*t&W <*3T3 3* 3?*1 3T^3 | 

4 ? c.«rt*8> Wf^tH «WW *1 *31 *$1KI I 

C3lfo 51 ft'® 41t< *lt"3 #1* i— 4**4 TO 31 TOt3l3ftl5 



br*0 • 

*tt«3 c*ftfem "ferret 5t*f # fern it m*$r*t* 
4?t3 3ws« ** i ifec3f cto nfe%»i to 

tics 5tf»r® ff i $*i 43>$t ijamTf cfifr** #fiR w \ 

4 t *twtf'fa!*iTOC9 %$«i ftfaftf «v $TO wear csfecfftt 

• • * • 

fwi 931 ** I 4^93 wero cto 4$ « 3T3*tt33 

w *1% *nn fcro 5*i3%*i l*ii3 ■$ ftfaTO war ** 

55 45! TO^-facfc 91^9 $9 9ft3 «1E<? 31 9Tftf 9C»1 
«kw^ 4TO tos «r§ fan f»if 9fa3 TO* i mtan 
W*I wtl 9tfm 49& Wf fafafltt frit* fTOWtltffl 3fc$ 
wctoi w*i wi »Scs «w $f«R fct& ?*to 335 

C*fC$ 1*1 OT’fP ff I 43! «3*fC5 fet£ ^I»I TO3 9t3j TO I 
CTO CTO tficsr CtPTfiTWm 9)13 3t9j> ftft Btfol SFf 4$ 
W.TO 31*93 TO3 99E93 Cfftwfll^fit *?3l 3tC* | 

^Tf^pSTt'*? (Vacuum Fetal)— tflr* fcflf 

TO* 1 CTOff 9ft®f 33 ffef 49&T fcltf, fftC* 

C33 s *rt9 31 fiTO&fTf 3m I TOf&T <Sltn-C,3tt- ^ $f*C33 9ft- 

fcf TO\C3>T3 &U8 ^9 CTO'fefc ftl3 fifS 5)tf, t*1C9 
9*«i|fTft fcn* 3E9 I *f*t3f 91ffTO ftfl «flt 9ffefafTtj- 
uTPT* 9Ttf*f9 WTfTO C9J C3et Tmf C*tTO 33 9 r f|11 *9fc* 
■®tf?t3 fclt* 3C*1 I 4$ &I1C93 f335 frci («8 f5tOT) 

fafa3 TO I C33 SjTfSt ®9 c«TO tflrei TO f99 ?TO C*W?T9 

srfiT3t? 3Fn*f 4?tf fcrlfr 3i 3it aitfWt ^ti 9i to ftai-ffe* I 4# 
Sit* 31$ «T^ Wcff 9f*3 C99*T 4951 9T$9l9 ftfl C3f^f W 1 
■znr^sjfsrf^^rt^t ( Auxiliary Tank # ) tftf 

^133 43 few 9f%9-TO3 CWTO ftq | m\ m C3 ^*ICf 



^ ■" y » t r * + t r 

ffiwtr 5 K»nr *itf*t*! %f , c*Rftt*i sm ( ^ ) 91*1 ot- 

f -* 

tow >rf*« «t$9fa tom* (**t) ^ 

^vf (^!) jj |$1 Jp^tt ^ 5 ^ <*tf* 9 l Wj^to* fcrm* (>^) ^tfe* 
9ti* jrf*$ TOti Gratis ««* ** (wt) *it»i 

$fiw *tf ' p tt^r*nr »rfa$ i 

r i?it^ i 

* i tot? i (*) $*t* tot? 91 cjptfc-c**j i («) c*ft i (») c"t§t* 
Wife \ («) ?ttoS N (*) Jlt?*!^ ?t*T® . I (8) C*lt$t? *ft$*t ( tot? 5tT3 ) 



( * ) nt$*t t ( » ) *ifent**t i 

( >• ) ( 5> ) csfrwstft 

•tltot i ( >* ) «ltt*t i ( >• ) 

*nftTO-?lfc,t®l-f*l?tl I ( 58 ) c®9-St? I 

to Ft 9 ! <5t»[® v (>•**) *t*1 toW 
91 *tofl 919 TO ^ 
toW^Wfa* Itfltl f«9l Cf^ 
toll ftC« ( W ) W‘98t9H 
toetci cnriM* Utl C9$ 

rf^l cytfrft ( **R ) 3FC9 OFW 
'StFffll $$C® 9tC* f cyt&fr 
fagff ItM $8ci *19 
?nfal1 faltW cifafl ck»! I «®toR*t 

ftim* (Afatl 99 

ftw Wt 'S 8^ W® 
wmi wp itf*Fi * c*R^t*j 


f %, V ■* V. “ ^.• , s,(>'. ^i, \>* * ' 

m a% to •, $ »rra w Srtc** «t*pF *g *$cn 

C*fd ( T®l fa *W fa >5K fctEf itfra *flC* I «iKS*mc* 
c*rdt*i w* &jt? ftre ?^j5jtT fa w i»Ttrc *flfa w I 4$ 
fcjtf &V6 c*ld.1*l >*3? w fell TOt (Gravity) 

^ti^akTci to i ’**>'4* c*rfra *rr«!ri « *ti*pfa 

affWt #te s i fas TOW attfafe f sferafe litre 
TO, sw -*f fafait totsft *wnfcfti« ^^<5 rati *nfto 
$b&tcto«i *ffec?- w^piirtfl « rafafa^t fcjtcsi reren 
*n<ftTO fat-ii *rfa *i «i sraift to»t 8v « *m cto 

TO - ! TO: TOlfllfa 1! 4^ff fa$4$f (.TO TO *tre C*lti?T* 

*ifa era c*idjf*t *tfore to si i f# rafafatft 

* 

$nre « *tfeit*i to §TO *fC6 <iro i TO frjtra srtr 
TOc$ TOt*i fa| ^9®i rai <*ktor TO ^1 «ra 

^ra <a*5t am tos c*r* to fnspi fa$ £ r «*t fra TO* 
gt$ ?ra to fra fac«^ cw-Sm. %« cncBt*i c*ito w i 
<efai era ,— «tnl entitle* TO* <*fe* c*idT»» 
-^5 ^fitrees « 8wf 5f»icw *i i to ort^ *jitoTO 
TOras *tici i TO wyrtta Zw «rfe* *tis *1 *w 

« 6* «?t^ to ^fetre **«• *5t$it* fejrw^ tfrttii m 
£«*t m sIcto i to* fiffw stfii* Ijtrei cjFtcfe fa fa 
& Cyf§ wra Sft, to c^t* « *ttf *T* «faW ~<s *i s?i <m 

Ifa^ 5 to »irf»rR 3PH4 wtfTO feren 

«lfa ?tfl VTffflW t^STf TOn fa *fro ntf w 
^T^ctSfcw *\\ JTvCTft^i 5tnc»r *ifa» ^lw t;^ra rat«c^ 
mrc^ i 4 w TO^^tOT c*tdi»t w ^n »ii i * ^ fa 



cm m cq wqtq&tq *fqqi fam v*m\\ 

<$* cqtq efaqr* w viqqtqfeitqq te»i ( c*tti»t»f ) q^ 
*\% *m fw« tf<R efars qj,^ w qftre qtcq <3 qq 
'.fffcfr fw wtomx, 3^1 '> <5i*^qq fawwa ttw ©qqr*r 

■r * * 

qftcro ^ I ’IWTB* cyt&S fef qfctfB CT0 *1* I tfiqW f?rn 
^ csrtft* qtfqq ^fqql $qiq qcqjq c*rcSi«n qi f *q qfirat fty 
rf«ft 6*q»t*t qtffaql fwn ft$ qf* rs f$tq » *wj qt,*rc> qtcq 
c*R ^$fq *nrftt ©qq*( ?q *$qi $t$qR *b rtw 

c*nm *n$+i or fen* qtw crcsm fafra «i i cyufrq f vt 
1R ft* *fqs$ q$w, *fqw*!q qcqj 4 cyffcc* 

W'W \W9 wft q$c« ^ qjr *rtfaw i 

( Carbuietter )— <*!?Sl«J-$Jl* 005 

c m*\ qfvqi qfoq wj c*\im *m * <]\ faqfas 

ftfe^ $M faftgtm mu] qiiqi q*tfj *fq«T3 fe*icqrt w, or* 

■ 

snqqic* *Tqq«fcTq * z $ • f «?Ts*f*i *tqqc*fciq <*w* «r*rcqq 
mrcf * rtwcf. ft* w«iq£ <*** smq i c*q 
c*!Urw« wi ft$ *;< *cq, c*N ft| **ffa* *cq » tqtq mqfqq 
fan wwi w i w^wsr# & wror fw* w * j arifr 
c.5TTq (Flout Chamber) * i u fa* C5ftq (Mix Chamber) i 
cyiu-csqtcq <£l*§t ftfOT-oW,* (Ntedle-vaive) « 

C2N* wroi (* wi « q* *n$ qff» Slfaff® *fTcq siqtt? 

C3*T5 *ofi I q«R c*fc$t*l 4 ..®q|iqq qm* l w 4 f^ft«r 

v\*\® ^»n i q^R c*u4n cyi^ cwcq «iw ^fqr» 
w* **& flcq 5tw & csT^St ^fftit ^ci ^qt **k5icti q^ 
§«cto5»i <sttqt^ qq «iftql qtif 



9 

l c*r 

stm ***fi*i cw,Vww<Sf Ato* to c*f&w 
ntci^i i cyffc-c 5 *in*«*m ?tci <fl¥?r ffjr fail c*tri>,W 
fan-OTn m l $to *p ** Ifa^jt sw faT 

^T-^'KTt 5 ^ 

> 1 C^t 5 tMfl Wtfl ( Float 
chamber ) i 

< 1 fif*«| -TO « (Needle valve ) f 
* l c*,1fr ( Moat ) I 
f 53 F— ft * •• <*t« Urt!* ( Float guide ) l - 

cjic*i jpw cnc^m ufai <nc* i $ »«rc* c®i> (jet ) 1 

^1 *171 | i C«C&« to'il Cfftfr-cSlICll * fafo*T v -TO « 1* f^TOI 
•ffl c^rcfrtwi ci to*l «rtt* wii *ffc® »jw - <t* ton* 

C*& C»!W»! (jet level) *f\ m I :®fe WTO* 

wrnnf** «rtc* w *i faii-«*itiTO» *ifon ntn.afil 
$[ r *w* ntfm^ c|k« to c*tq>t*i fcifare 3 i *nfa«i Ww to® 
-*fic* fin i ct^*cto\ 8 ** mi fwi *$«J» 
•part vii rtvtn ci, i*ra $:««* toto TO 5 ® *i toic* 
fajTOTO (Vacuuiftj OTMto ^TfTO TO*t fait- 

*fTO i i to^to * 1 ^ 5 * 1 * m to*i c*fto ** 
8 TO TOfTOl TO TOtl w TO *|TW TO totCl* frtRC® 
qtc* i £ fctn* to c'ictfa * to w>® fto. TOn 

fall iftKTO TOI TO 1 TO ^C*11WI V (Inflammable) TOt*. 

%s ®fir iitniw *fa«i to i t*i ®t*i <«cto? ci 4 TO 

<«? c*rctt*i TO #itci fafsrs *«?t *wtw TOtc® >$ 




fta 9rrn 9* i # !.*K*t9 9itt99 9f93 mfr* 

•ffaitci 911 fafas h, w c*rfac» *rrs9l 9ti C9 *Sh fwi?t? 

(misfire) *f9C5 9tC* f $$tC* *tftt W I *1*9 <4*31*1 *fa:9 

•CTCfa C9C*t9 9t?t*91 fWCT *tf*t 9* $9 I 

• « » 

C*t?$ 1*1 « 91^ f9f*P5 ?$91 VlWt9C9H?t 99 I 91f9 819 
«lf9* 39 8E9 i **r.srf*1C9t^t 9!f9 8**9t* fHlfsS 

39, 4***1 9Jt9C9 ‘Lean* 9fa ftu&fa 9t*l 1 9fa *9CT1*IC9lflt 
-*t(tc*» C9C&1E99 819 ufa* 91t* WA 4 9FT91* ‘Rich* fipfiwt* 
99l 9[9 <8 4*99 9TTC9 *ft 9?C9tt9 rtK fa^lfflS 5»1 3*31 
<2t95f*!3 39, 43 9Tt9 2f«f9* *tfr tftC9 9tt9*$9 9fi|3l WTC* 
‘^3rr*et^' 9*1 9 J 9 1 3it^ fwfra 3*tq fenc* 

*£3 I *19tC99 C9t*l9 if 8|W9 99 499 4**1 911 'S C*tt* tW9 
<819 <ffc9l9R 39 9J313 9191 *f«W* 3991 98 *1*J *9lfC8 *1191 
919! f*CI 911 « C9t*U*[9 8TC99 4**1 ft9T9 C8S91 **>1 *9l 

1 • —i 

-9*18 9lfc*9 49*1 *%C»9 3*T«9 f999 *$9T?1 ^E9 I 

4* «$91CT9 $99 89 *f99l f9f%9 C9*19 fafe* OTK99 *19- 

l?B*tC93 9ff 19*19 *f99ltf=1 i$9t <*> *191F9*T9 *19* 919 « 

9911 f?91C9 99199 9l9j *fa*C* I C*9 91 911 * C*K*1pi9 819 
■ ^ 

JW1 8 919T follW 999 9f99l* 91*19$ *f99lC$3 *1919 C93 
C9f f*9 9f99tnf9, 9t*IS *p: ^**1 819 *ff«^9 9 t<lj 51»TC*9 9T91 
9f9T8 C9OT *T9|C9*n6| 9T*19fftl9 9*9 CW19 9*C* 9TC9 C9**3 
4 *19 *lf$T$9 9t$T 9ff99l *1*tfa 91911:8 99 *1919 « 9t*T9* 
*fa91lf9 I fall *E9*ST *19119*1199 *19 CT*3l C9*l Hi j— (>) 
3Tf$*ft (Bijovvne)/*) f*t*i*st (Kingston)/*) C99 v ii19 (Scheh- 
ler), (8) ihf, (Breeze), (e) jw^f (Stromberg), (*) C9t^l 

* M * ' 



Sri 


ret & g f** 1 W* 5 S 

' V 


(Holley), (9) f^(Krice), IV) (MerveH), (aVc*fw 

(Rayfield), b*) <4>f , (s! IT.), (n) '.TO19& (Solax), («) 

<8ffsiUT N (Zenith) i *4*1 5T^9&TC99 fw « 9f<3l 

$$*! ;n, to 'Stftri c»fot v f* 9 ? f 53 T to ^**^1 

vfa \ • * 

C^C&to ^t^pSI ^ 5 t*t— <34 Mil. 

m&« 9t^fifa$ *fat*i ^u^itTOt’ft ?? i 

C°!C#tC^^I <lftr*rte«W fe^Tl^— 

> -nto TO *rf*9t*i «u * (fi) cs «t« 99-7$, 4349 TP*f4 tow 9ti 

i c*rc§tw xu-x >*-*••, stw rtii5 99-7$ 9tq9 «wt«R n i 4* 


•^tt5'9 J ^»» C*R$ft*l (Heptane) 

« 9 *«^ 9 >% 99 

'Ox *1 • • 


4549 


TO 9 f? 9 t«i 



A 




*199 




999 $f»9 5%3 «TO59S C*lt^t«f TO 3 ’! #T5 91 TO« 

f*S «itoTO *rait«9 ** 1 £?i «ti 9« *• w* i 

4549 4t9ft99 9t*J f?9t9 *f?91 tV.5 9*C4 ^nifato 45 tot* 9*C9 I 

i«. nu 9TO*tf39t4 ii*8f 
"V.. x i ~ ~cni$rw9 *tfwt “'">" 


4t99l wtft 4* TOa c*te5WHfttTO *tf*9K «-i* 99y$ ( C , Hi,) 
49 ? 4 * TOg cn^tw *•• 99 -?$ 9^9 TOWR 59 1 


**" - *HP? 9 «L . . 

99*7$ C*1t$fil 9Jt9 «‘1* 5 

4549 9t9tfto toW49Wlt9 tff«lt3 TO91 9t9 C9 44TO «|9 TO *lfTO 

v** vt* c*ft; $t»i *frto fato 9 «fi «ft 9 WRt 

44 iJtTO C*ft$T4 ( ’**• Sp. G. *9R V* *It®4 ) 9* 99*7$ C*tt$Wl 9?t9 


491 4549 45 99-?$ C*TC$W! 4ftCTO 4®4 «ft? *9'®« *fto I j$*1 9?5 9tij 

4T941 «t9 to 49 «Wt9 *fi(V I 



fear » 

TO^wfei* $5*ra>t*r <src$ *fac® *tc*i stfpjr* r 5»i(*ifa« 

qtV ftw «WT»* W,— -(>) awW *ra*i WWft felt 
?«i (cto^twbr *rftwi* ) i (*i $f*wr *rfa ^ *fwi 
CTO fafasCT TOT WM C31*5TOfl StWI G*$ CTO*i*f *1*1 

mfw ?n 5«ri ( qm 

’Dtwfl ww ^*ji- m* 

TO; I (i>) ?«p. 

?fa>wu qtasffe *tc* ffcR 

*1t*l I (s) 

cto« *r,*a5 sfro* '*i«»pf 
*ml <atm *«M i («) to- 
3t*5l* CS$ *fl3 ■*« 
<«t# ^11 38 5?1 ?«ll I W 

(*) w^crtrcw cw *'.<* 

I'J • # 

■FF^t^Krt^ ^ **wt»ta 

fe- -i* * *?i 1 wm int 

TOW vrf5*W ?$CT CTO Vl CTO§t fn f*l 

f 

»S !»w «nt*c« « f$* *tti f»w st i 




**tlf%F® «PT=a^p3tt5t^t i fs*— *y 





■^ 3 "® 

¥t*?cs$ts senses $*teitv to nrt* stpttws *ts«*$tw 
^tc* i «* fkar opfsens sitentM sitjfie pistes Iptcs tots fsnft 
<»S *G* 'H* ‘l’ CfSt* P|Sttf I G CPS Cffc H TOITOft? M * I, 

-i#? « catstfs;’ «wp stfitHt* * to nfoc® pfsists m pistes i ftcar 
'.wni sties ts*s i nt fssrj’ 4S? ‘H* rtft pi cncStn cstntn firsts, 

*r ntt&S Pt*t TO ^1t« C*tP*C*T fin Si SlfS* C*rt$t»I 4¥*ttfN *Ptfr» 
plra % ntes i i y ssifa Snsft* yn\, w ¥f*csi pspi sts sfa is9i *p 
sens lira cto to nsttfc* cnrss *si sts 'ses if to *!*tc<s jmtn 
nfs cTO to *fwK nc» * nssstp ¥ttt csts *ftcars nft« stestn ntc* w ? 

♦t?tC«fs W$$1 Cf? ( Inert a ) fcfl i?FPtSS ¥f*¥ PRtfpS ftc« PtC¥, f Ptt* 

owi sts st^ cp* wl sift* *tlep *fl top sty* wpsl c*tt$tii ww w i 
M srt TOtess to fcntes* Stem **i «oro stpt* nisi *1 
•yt tStfi « *ts «tn cps c*1> fni c*Kfc|fi 'nffro cssrn «tf%^ 4 si ss ■ststs ft* 
fs*tste stales ntcs i *t*r fear firs owl fnstcs cs wwiH: Mi 
TO1 *ss pistep i cs cp? T nets wit wte* * cvjtfc twits* '.neeften* 
«55®tst*is cnc^t* mrp “i” ne*fa p*j fssi to:p* fogs *m *nrt 
Ms nt*ts $ “l" sty* nfpi n*cstn ntro— jHicsi JTOts ptsl “li" M> 

* V ^ w* 

stsi cntltcas «*tp ?f% *fsr5 nte* si ss* stf** «itTO pfcai cnt$t*i *i 
stlsl M *w r«f«t— "r 5it fwst st? 71" j 5 Ss fell, arstfps plsi css t*t» 
“<;“ steals *ti sstii stfssts vs sfts ps 1 sns tf»ws nfs • 
«i* ntus- M jptb -i- nets »w«Rtp c^icjtn ^ ^tfnsi or 

<*c$s Jffps 4f^ar njtn tssstp W nraaw ttni snrsef « 
cwt^s sFtsi tns cwds ■vtrt's ISsf fnnll^ 1 'fra^n $l$f cw I ni mfpe»i 

ir»tars nfe ftst nssi pnsi *$** 1 cwfnn ^tspi^ss t^Sti «fc "1” n^i 
'slaw ♦rtw c*ir|tai « ntfi *w ff*r sw i to nl*i «t»pMp nrts si 
ssft sw ntt¥ snn cnc^tw st?s nfps fnsfns nfsntci fnfa« flsi 
2 f *w fwsi fnsi Ifasrs W to « $pts ^ nft to to i ^itens 
-n^ 4¥lr far stspittess to t Ists c’fcjftw « sr?s ®tn laptn^ *n cs^r 
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qt« i TO# #q c#ft#fa«i cq wm tto #t# *t&' «w « cw ta 
qfes® 5w cqs w?t* itfara fi i # «t*re N hq #fa» <$#i qt* 3Tt«r w 
•ijt * wurtfat cuzfo fawi fat# fat#? ** TO *fT* i to ilfo 
cmfo #w cw *imk»i #*f<5 TO I #««i «fa# #t^TOw catttfa? 
r#c5* qt«#tTO &k *5## #*1 ?TO$ i 

' « » c 

«jfa fcm om\ ?**rcs i fa* cn* frTOr 

#T*fr ftW fa fa sfiqt S ^faw t?1 qfa$ *3 #tt I 

C»lf TO to i 

( n* ' 






to-—** 

nt**i fetftn c*rfaft*r ntfi cq, q«R tto c*| tol 


C*rfg^T 


cncSm cto«i 3t* 3 «r 4 st 3tTOi*ff3 3 ft m. to f$TO« 

c*ictMw* sm 33$ ^3 V^C3 «ttt3 <suft* thro ?3 

$*C3 C*fC& tc*ll 3R 33$ 513 J«TO | 334« - 
-* } 

3R ©3 *TfaC3 $$£*! 43? $$1 fat«f fic»t Wt*R 3*T$TO 
C521 3$ft?3 $$C^ C»d>* ^CTO* $*, 44ft C*R C&fc 

(Main jet) 3*f9ft 3C" i f ! p , !B|l C*lJ ( Compensating* jet ) I 
*T*\WfcTCW tffTO m CWS$1 i ^ ft® TORtft* I 

<4$ 31SRTR3 3f**|r*TO ©3 TO3 3i*«1 $?ft f,*i>C3 ( C*R 
43? 3WflR©?) 4TOTW 3lf*l3 331 f? C3 3f$1W$ W* ^1 
43? TOR TO 4 TO3rt*!3 ^fwf^R sftfRa TO^&R TO 
4*H3TC3 '«33 C3, ©TO ^3 Cnc^R 3 TO* OTtW Ot»! 

-I ' 

5RC33 TOTO TO *$C3$ 3tmi TOS73 *3 4*1 C 5 !*!! 3ft«1 
3$F fl®*1 TO i f** STO ^SfPftl i£& C3 4$3*1 4T*!J 3R3TO 
3ftC*l ft* 5t*!t3* 35^3*31 C$<$ .TOlWlTOS TO* W 
TO* 3HPI tf* I ^1 C3H C*R /Iftfr 3HqC«i>t«ll C3PI% 

c&to 4C33tt* to fart c*witfo $* ton* & 3tfj *itoi 
33R n I 4$3*f <C3R C*R *C5-OT$ *11^3 fa& 

*ftc3 c«w to i TO»ft3R »ifi <ro?f3 * 3^3 ^to?* 5 *t\ 
« c^Sitro to w to S3^*t m *tt#*f 3(*^:$$i* 
toto n i 4t TOfpfac* to. cwnfe *m 43ft 

4331 ©? to 5 ms 43* c*fc&ft 43 v 3ii 3ft3ts 43 A 
f 4fltf I 4$ $$ §C* 433TOT 433li 3ft ?1 ©3*i*V£jf3 tf«3 
$$C 3 nt«H To I t$TO 1WI 43^ 433t©t 3*J C^ $?W 
Cldhif ^ft3 315 $9 3 *flf| »|»I3*I felW *\ \ 4? 3fl\«fem 
C5t3 TOT 3fiTO VICTOR W 5« I 







fear i 

.fwr s« «>, w.'fffw vtiicifeTm* fwi *»• 4 c$fa*f 



*t c«t? *tpc*&ttia 


**irz 


C3Ff$-C5Vt» *1^1 fTO- 
CWlf TOC* I $f1 «tf« *, b- *1 
** faf*W* tfiw *$r5 **«'1 
TO I w fcfilSP TOTO 
citr* *to ( cto^ 

fm—t* $TTO 1 >*•* ww * 1 *tT TO i 

~TOra*i aiwfc *Tpcrtt» to* ps fSws *m cm^Ttr*. 
•nw i <s* «G* 5 t cro* «, 8 , *1 % 6 t fafrotraa 
»KCTt*I *9 I *TO fi*-C5TO, *|TO CP C*& « ^ 
it®? <&% y\z* i $wn *|qwfw <£resrtfc *m to i +,\r * i 
fafw* *fiw tom *tpafttCT ^tro? *if% ** cTO *fiwt* 
*wi topi psim ctot* p *1 ^fron fcft TOTO ^ u 5 ?p^ 
M? WF «H l pi fa$ *f*CT c*i cTO f* TO I $TO vfo 
•*rfc*i wwfr <$* frown « fwfcw Tot to i 

to* ipw c*«ti TO ifiwi *UTO wfwtswft 
csp-tt?^ cp «*w Mfc c*ft witin p f «ii **n 


ctfc ®§<t * **»! *tWW <¥tfTO OTTO TO I TOfHfcff 

mm *fei mmik *fe*i fei TOpcf^tnw tral toi *s*i 
«I 5 f*n 4 f itc* TOC* i *$ Cm\m CTOF-fc^TOP *t*fr 
TO* *tf**? *r3te owl f*t, TOlc* to* to mm* 
•twi «fi$ : *, f** *tt^roi romi *fr* t 



ftoi *!t|f*l* CWf^ s I Zenith ) ^ 

CTOfl ^ j tf1T8 S$ft C*\f TTfa* ^1 **5l 

ifPttfr wj vnift Ttfa® **TO I 5*11 c*ttfe t»l « 

MS* <s« *f«a m*w** »ptta irfwire i 



Mtsfo» ct,*w ( f«ti*w ) *m?wfcicra cn^fR fra i 

fra— « 







c»rr®^r 

* * - v *• 




<?H 9 W 'em 
m\ tsus «fw*f *farr* «ptf $hrc 

vfart »r^5 nui ^hs’f **f* «n «?hwwisr 

m* sii <wtwf **, sj^i Mr iifc^ti to* 

w i <4^**1 *nr? ** f* %*rr* dsit» 4 sfom W*i *ttft^ 

a&rt# i v^R'S **j ^jpn*tt*3 

m*\ *t»i *nm wi *t$fe i 



far— *t 


*tfe* fro fan awfa^ **t?n y? i cvr c*R 
ftw ^ *i&-£\ fru *t^*ifai fan *f*^*te 

9&t\ c^tn Wrir^ra nfa^i fafera *fan ntfa^ ** » c$*w nn 
fflW «*ICit«R w c*fi$;t»i wi r*^i ?*fb mtr 

•—I 

jrte m, w vtm *nw *mvz* * mn 99 'xfo* 

*rfin c** *«t w'V *ts*e «i» ton c* 

*WH wto W «W «I7S *« Wt 3Tfat* 9fa?W 

sfwft* ftra or* *1 1 


* 0 ^ 


csrrSfsr 


SWf c*i c^>rft ffci t 



t'sas — **» 


*$ ferar *tvp'- 
Stic* w *w m 
, $fs ff*fti «* *ftt*f 
VtH«l fff Cfftf 
•S^Trfj I A* *f«iHr 

ttfenfcicw wi ftf- 
*ir*i *ft«i 

nicfwiws 

fr^wfcwf mcwr 
ffa& cffe&ftf* 
ftwnr ,f fara rttf 
^ftwsi ftf*w •« 



f53|— ^»1 


w*i fro f*tftf fwt 

»? | flJOB — ^»«»n 5 UQ? 

fafw eww ftitc* i 


ff fT *1 « $fi ftff flU Wtt|W fltftfF * If fftf 
*m {fe fccaj cfsil ftn i fff f it* *iffo frwtcw wrt <srti$ 
*TW f f ft I tfl *11 -ffaSWIf OfWH ft f!W ** * 
*pat iMrtfis . ctftf, owMiff *frt tTifoWiif 

IsjjBPpnsr *rf$*T cifeti&rcn www ntef irffe® cut ftii 
tt* $* n fin «nftcf« cfw tew ww ft *1 i ^tew 
test its f^L jQfffc ntlcff ffWnt wftft 






tv» .. 


m %l frocwc** *rrrn Vfk»i^ mi i 

* 

*nrc **i oifi «jr? *f**Tc«t* 'snt^fw* c*tfo t%c» 

w i$m% \ »f* c*triJ tt*r* ♦rfir^u# *$fk* crarft* 'tim 

m*pn fi wi f*t*j vr*3w5>m* srfawi 

« 


*ti* ntfli *ri^$r«cv it?nm«i n $ r "5 i 





*r fstar cf«rfa 01 fo «rvtt* * c*t;r cTO 

$* sni to mi &*m \ TO- 

3JH&T3 wrai ^tn^fefOT m t f*% mm $* *fiwr* 
«w* co? ftot^ <«« **i w i nr%* *t»i 
*f*lt*fctc* %»>r *ti **ft*1*« *W?TTO IK* «rti *m 
fees *fm *$*%* a w» * l*tc* i 










«*j*1 sfftt W **<\ t fan** 




2>°0 




tea* — u 


fwr is 4 3ti*i tow 

^ Itrcf i <ac** fear 4firr fiar c?«si vtcf, Ictow w 
^fa*i ft c* wiwfctws 3&*i ^frur* * to 
l«T8ttSi m$\ faj *tc$ v*r»Sit$ fm ws, Iff* wi Wftf* 
$f«WVW13&JH« w* ^T 5 * srfiil f Mtf i ftsiw% 
f?wt*r ffi* *% *n«w ^ w'f *iTt*feiora f jrctfm *fws 
n%, a* *r*w *r fe-rw ^rfiw *mn 

mx oil fmxm fafe* *wrt otfail aw *fa»r w* $*tt¥ fa* 




iot) tWtS qff 

ff^Bsrs xti »iW* frw 



151 ^ 9 


w\ m *5*1 w$* *tt*TO Sm\ *fe *« 1 ^tiro&T*' 
nfa $&»r swct ?f«c** fane* m*t Wft?* 
*s, out *5 ffirc* fas *firon to to $«1 ftwrcf 

c*K§m to *1 *trwi ffiro *w* ft* ? 9 1 *«fq* ** 

Rt *^r *m 1 «q$ TOfCifcttii jrrar « 

«n$m cftf *t $ firo trofc ntfcra *rc$t *fr® TO* f«it 

Sft *5*1 Rt *<?* ^flw t * «tito « "nfro 



i53t — 1 8 

-531 CWS?1 I C- *f® r . a 3 

^1%** q* fsi wtrw* 

frra * mm *«r *ftct * fw t* <5flnwa Jifas ■rtfi*® *T**pr&T* 

fofr *n f? i is st ^ttcv*T ^fi^otaiv *rc*i« f«« wf*T5 

* 

^tiw* f«i*n:M ftf%s «*ra i *m»- 
$t* HSr iOr *rt*«t vwfeini •utPK ISwr fcfc sn fk»i 4 
fat *i\«m *fi» cmJjw « *tf? wr fa* *ftw mm 
<tHrs efts to !H i vti^pfcton ytwnr *rrfon 

4it nrm *P&\ *fi sti 



wfw I 

«fit ’twits* «j«rnnft 

«* I 

fcwpfesais ( Electric Energy )— *11**1* 

<«ti *** *ic*is mm 9$zv cun m i fro; wn sri* 
w iisifa* ^tmit* $ *twl facro «Clf«$ta 3C4J4 WMF 
*1J 44 I 4* TO «C3 **15 TO.] 4t*C3 9*W tc**te* StW 

H >«-4 

4I4TO *flC3 *ll 4*TO ftte *Itow 444 f4C3 4l»$C3 
2ftc* cfefaTO C&fatTOr 4141 *H 415 I TOTO *T4t4 
C43t4 444 « ?4*{fs* lfa*4 '2J4TM 5faC3C* 1 *3v$4 C441 4t4 C4 
til C*4»! itsftfl* *$ 4(4*3 45 *\ 4$1 W*4?$|4CT4 *1tfj5 

^TO W5 iftll *5 1 *1344 ■Jtwforj ?4t4 fill r*i 

f*f vrfwwi 4141 *f5*T4 I f4W3S CWI&5 ffi|M4 

*ft WM *54T4 *g, 5fT#lt3 *lE*t* *1*lt4t4 WP # *** 
4T*tf4T4 **, WW tfiwt* iffo* 1>414 m i4*(f3* ifoff 
flMfl SftlTfW I *344 nf* 8 f*$ 4ft* I 

*14*11 fillfa* 44 1— (>) *t;34tw $4*lf3* -|fa* (Static Electri- 
city) 1 (4) 14*113*414* (Dynamic or current 

Electricity) | * 

Wfagfc tqpfe* -if* — 1 4*4 4151 Cf Mljfl* -ff* «4*15 45 StlTM lf«f|4 
* fr e fe* 4% 4C4 I *4f*lM *WI fi*l Cl *tftl ( Amber ) 41 4* «t» 
HR4I ( J|l* 4t4 *tWSf4 ) JfHt* -if* frft? *15* I 5 3NR* #41* 



fSetwass 








tc*r* 55 H ifrra a fast ft* * 15 falft it* cw«*t *t*tn ( far— *« ) \ 

« c*t* trt*t *fa* cft$ *w- 

f»a $**i, $>, cm a*?f 3 c* *fk* <w<*i 

*t* ( tea i* ) i 4 t 6 c»»CTi nfta *>w. 
*f*iffl «it*t ?pr^w 5 jjfifs nfoz f^cn out «wt wt 
to*wrc*t *i s* ( $ *rt*s«r*t$ jwjto* 

T~ frspfe* "ffv fafa* ^f«ni *fas ** i ca »i»«t 

! * I 3WJ "tfv W* *S *?) ^T?TC?a firs^t* 

( Neutral ) <1*11 qfo I *f* *tC6* *$C* ttlWI $*t* Wl *SJ *tU 4W? 

wistn ** fr**t-* 'wiw 3*1 fai *m*»i w *t* w ^i « 

if C**r.U qfa*, «jf»* flS®r if ttfata £t*»* f**S »r3*1 «? p*4f$f 

«*»C* ( r S3T- itu-ilb ) *1:53 fa* *T*faE ?* D**:* **pf^3p rn/m f5 

■—^ *ta *f f**t!!f *:a ft fas y* j $j'V*. a*i 

/ \ ^ an ta ir SjmSte ■!% ft ft* 

*?w *t?T4 fa* *ta ir> ^ 

«M! TO! ftfas ¥5 t *fa 4#$ *tb SS 4 * 
■' -* 

! j 5**1 fwt*i < fas i* , afas f$«i 

ta^on 391* ^ja» arsift *rc* sxi *t* 

4*$l *»*i ?s t if tf*tw vs« *fan farft a&$ia 

ft** «l$*1 *t'S*1 *Jt« sn< f ?OT f.W at* X if ?3Tft 

asBt cMtu as. sits fca ftfas $*, fa$ *a*$f 
* ■* 

f6!5 — ntr TO SFtCTWI »f?*5 ^*t *fatl 1PWV 



ftaj ssa— lib 



(f% 3 Jt — ia») fc'lttt * 1 CH *C 5 * fa* *lt *1 .HCfl 

^ISf ss, na^ti *ffi* ?*» ca ^ 

i** 

4 f*tW* *lfa* to’tfa til 1 

tea— 

(^-i tgt^t (a^OTt^wi nfa g*r Uv**\ ^ i 

(*) fan <fn *tf*p f^fag a^T i — 






... . .. , 


> 

3ttw ff*3 vto 5»fiw *tx & 1 % fstff® ft «tftc* *rff18f % 

•(Positive) *Mt *t f fs $*it$5 *rti ffitf tfittll? Cf ifv f*Tfos 

ft WtCf (Negative ) ftflfr* *tff *t* /?«t( ft* I «3Mf CW1 

fttd) nf*iJ? iftp ftfa* w*tff ®« *f% ftfti ®*rcff jet fawn *w i 

{*) *tf*f&<f f%f»r* ?ft '.fWi|5» H if* fff-tg jrfTCff «itf ft *c< i 
• • • 
lf$**[* fffJVlf** ifolWCf $C#t*t$tfctftf f ( Klccuoslat irs ) f*fl ft* t 

f'STfttS (Conductor), «tf fcf3 (.Semiconductor) 

« ^ ft fstflTW^ICW (Non Conductoi or Insu- 

lator) ■stfw 

^SST^StfTST ( Conductor ) | 

t*Hi— ifn** att fat 

«t5— vfr If* «ttf ftto ItCiJ 'if 


f*W«f 

1 faifirs rftdm f*tf fct« ft* 1 

f**T! - 


'vSW^fi 

( Semi-Conductor ) 1 

a 


• 9 • 

ifm m fai Mstif** i** 


ff* «1{f ft?t r S 11, eft 

TO— 

fit frftfatf ff'irwff ( Sftm ) 


f «t¥ fefi ftf t 




»ra=T (Non conductor or insulator) j 


tw— 

11*11— 

Ifttfi fit fat ttflfaf 

TWtWlpi — 


; vUtfitt* ft$T5 •ftt* C*I$ 

*m— , 

*m*tffa— 

Off— 

#te— 

fifas ffttf* ff-f ft $w* 

W— 

Cftlftf— 

*tf— 

Stiftf i 





n. b.— qfws Mw* m fro i«sTfw ifo* srctfc® 
v m^ «1 Wfr fa$jt btc** 'WTffi^T **cn M^pwct* ^tarm 
'■ifr* *f*ra i f*jw« *trm c*s *w- 

$rc*< art *t*sj to | 

■ 

*ft««1»l 5R-*>flH*t5T* *cM*l ^ftC* ^CT&TEW 

w$* ftfar* ^*wf*ra sw?* 5Tft-« farfigs *fiw *fc*marrtr 

¥31 *3 i C3^— *n$TOI*$ cafc (Micanite Plate ) 4 

5?T#§ C*l*11* (Micanite paper), arr*TOt$l> *<* (Micanite 

► 

cloth) da^fe i aft ?ji ^ ^nSte «htoi^vs x 

■JMH i Vulcanized India Rubber >, C’tfitoR ( Porcelain ) 
Cfffc ( Slate ), fi$PTC ( Bitumen ), 

Vulcanized Fibre), TO^TOfof (Oiled Muslin ) 3Fffa 
3H*<5 $3 I cm 31*C* 4*TR «*TOTCT *!31^C3 wtc'l 
%$1W* BTC*!3 'ItWPl *fNVl SSfll (Pressure difference > 
<SfC*Y*» "ffet* 9|f3 OTR ^fcs & 

£«$MW 5TC*U« (Electric pressure Difference) f«3l 

OTW I & W*T*fl4*f TO* TO <4$ *fi* *3 C3 5CTf 
*tf*5tf«l ft*ITW *TW <\ fcHfCTfrw ^t^TCW *1% 

*r* , <$ «*rf** ot cst^ ir?i ’mi s* i fir*, 

mto toppitni *(*•••> ^r> *ifiwanfci*i. to *wfiwt 
•ftrM sw «wtow cs* ¥fiw met i 

cid? ■ >*u cvt'S | «*cw® ^rPfpp^^— 'H* obH? 

► — 8*^ gk? — *• ^ 

Jt n— Ciwtl* fel*! «tS— <•» 

i!CTO¥ HJff»R — 'Ott 3ffR* 1 WtWfl — >•* 



( Electro'.utk Irdiuuon ) qfa c^t«T 3fC4I 
evpfw *t r 3« >*ffa «i «ttn 4 i' ( iisivii.it- ) 5*f**t atm *t« 


*I«fK ftffrfT* msfl ?*T5 ..fltu 9*1 *fS 5t?1 5$C*I fell *f*C5 

*itai m ci 3 *tfsft&« tvpfo* ifv wn *«o fvi 

5r :w i ff Bt*i > 1*5 Mfji5 9far5 <ftc* *tca *r«^a VSre Wf 

* ^ 

s* ^scs «fa jwj ) ^cs* <5 *h aRtfwt 

■;:* rfWt, ( fai— *. ) v i c?«fl 5t»l *ifn* 

© #14 _ 4 i\ ?aa^ tiv &n 4* i f#* 

• v % 

* B 5$ft4* m 34*wli>- *«*t* 

ft* -ir. ft$K na(f?5 v art fas *fw c*t4 

♦ "Sst* f d9l> at«n ’iti 5T91 9?csi 5tfta fairs’; «r.cna 5tn wil 


stt’ia ^:*P91 *iN* ?«*t* w Tfa *$ci *« -?tc^T fagj<s. ar^tf w 
( * w 41 *4 Vfc4 49? 5t*f «)l f ft* -to ) *r»,*t* 4* 


it* $$u *ina irt r >i fagi< 4f*sl *rt* 

f53T tO ~~ Mt* w ft4 *S'*Ul JTfaai stl $?t 

JM *S9IC4 Bt^; ( Nfi^.itiv ■•]> l harg«-d ) « « TtCMtt $$f <®TC4 

' ' * 

5f&j ( I' l-mv-Iy Chiirip-ii ) VSS\ . $ftCW 4C4J **Vfifo*fl 

( In. . L.-d j fa®*** 9^ 4t^S* *ftfiR9I $5* «faC‘5 t &fa*i *!*, nc* 

H*wtw *r&«1 ft« ftgi* fafo> svBIc* 4*t*ii *r|C9f ** auto 

Uw* sari *rt3i* f 4*a*t «tca fa^i< 4| 

WalWf ( Inducing or InducUon ) I* C4 2f4I ^5lf54 <ta*l 
sina ?:ar ^if?^ 4^tfa^5 ^C« (Inilonng Hody> 

4| ^ntW^TJl, 44* C4 '5r<n 5t?lC9 VII ’ll! 41' it 

95 f l K?>%X 3^1 nffH m fm ^ $tntf ?5 W 51 5 f« 14 l *i] 4 tJ 3 f^tl 4 
T}T?-?^^ 4 9 (LM-electrtc) VII *Tt* Ml ZWt ^C*f S ©t*tlf?3 

s *f«r* vi <t5» *im*\ I 

W.W 9 ^ ( Inductive capacity ) ft? «|tW *ftW I 



'tr — CTl 





5>i8 

c^tfafc* <*i«fs *i*ai «T$-$c*i*fl»*fwMa $?ri 
smj > afa»t wt *rt« i ( fnpw fa** slaj ) j 

i Condenser ) <£\^IK 

t* 

f=?n?jT« •’ tf* WSfite *!*TO *tc® 

<iW 'STTO frStffe* "ffaMT** *WT*f *faK *}*& 

’n-rrmfn ?hi w w, $ '^1 »i:»« frsifs* 

-liV t**fi»* ^ ^n&ifw *ffarf5* *rat*f <rfa 435 
^ to toi *tT3§Tc* fosjfo* nra* cto* 1 ’rrsota 
frsife* 5W ^OT«l *1 ^ Mt^F *03 31 ^ITfitfiR 

5tt*f* *f*5 *TCf* 55, \53*M faSTfo* "ffis* TOt* ^ •ft'S^TC* 
*iffac$ «ITC* $$t3 *11 ^spweSi *IF®&lE5 faul- 
ts* ifas* wm *m ^ faifa nr«6tw nr^fci* 

ifs* **w ^ in® *4n wre 

V 

*ircm ( itn—ir* ) *ff*8® n fro w* ^ 1 <$ c^fite 
* 11 $ iffli *ffepr *tiar TO*1 

fa*l> *fTTO ^ *TtC®* 5T*I 

§T3 to' 1 & *tf«rN *m ife 

fcwiw* 3 s ^ ^ji^tft <ro« to*6i *ffafc® 
frgjfe* »rftp «itw to* ^ 1 TO ctoi* *TO 

TO1E5 tspTWCT* it*i fasi* wfro **itlf»i 

< 

c># 4 &*ft* $^* 11 ** sara <1 ajmfa* 

c*c*rfite to® (fm—+*>) *rctw **1 

*it« ^ i to§ 1* ^ro® ’mars **if«#5 fw Ni 
*iat ^t'Sifg croft* *rcara fam **ra *irs9m 

fgay— t r» *TO *lW8« 5T^ 5W TO, 





csrtjS’sr 


?l*i s'wl if *tt® tagjfto 
^ *r ^nfetft w® ^nr's fagrc w vk® (to 



— fr8 ) # $®^<fj 9J | (63T— trS 

nr® 5 mw*Tit 

s»f*f *=W5s»rMI (Condenser) i 
(to — tr8 ^ 9 tt®"'«f*lE* 

<WWT«I C*Ptffc (Coating) 
y£fti i *IT® TO4^t *•?- 

34K* ( to— V(t ) 

( Di -electric ) 

^ MS I 


U95*HW '$[®*IS ’HWRSS t5uff 0*1381 I **U»4 



TTTWTT1 

- - i 


* • 

to-trb 

few *iR*nn « «hj® «n$ »re, 5»t® 

feW Vfe* *311*0® &Z9\ ‘faSK ®<$ %fal I 

**3^5 *tf »fa1 C*CT. *tnw <rt^P 5t*t 51*! ^91 St* W *fo 

JT St*t fa£N 4 *rfa* *f*F5 *KCTW **1 Stl ( Earthdi ) ®W if 

w *lfiwtw St* *31 *t* I 

»«tfe*— : torn fotft ftepi 





c*rt§^r 

* 

-( > ) imfo* nfe— (*) &3i* 

ifo— ( o ) g** *tOTTf« -tfe— 

^r^ris’ •— "tfo srm 

(Current > I $*1 "ntrmH" fffl *|fitfSf>5 *? | 

*t*[:— c* *mr fin ^jfiwnfv «*RTfiri¥* 

3t ftW (Circuit) ^t*| I inf $$8t Wfif ( ^ ) 

^fcnwtn c«RlCTfctw* y spif^ *w i ( * ) <ii*r- 

stw* *iw & ’fatra *rhn to i c«RTtti>i* ^«Tn 

*ira nfe* cnw CT»f, ®i$sjicti «j^fs i 

C*tto «Tl 

WtR&ltfW «WW *lw™t«lWf C*(t«I (Polei ^l qft | 

^ c*it»i toj nt«frf 

rmmv *tw* *w 1 fin «nn%5 *$& «rtc* i $*t* 

<* C^lt^w 5t*l *lfatfc® C*tt»l (Positive Pole) « 

*Tt*l* 5t*f ** <?TC*rt$5 CW (Negative Pole) TOI » 

*tfafe® c*itn fire croife* c*nw <imfo f* \ nfato- 
. c*tm ( + ) ttn n ntn *t fin w <swft® cnw (-) nn n 
*i«i n fan Slips ff i 

(. 

C*ttM :— #U6? ntrar wt w nf«nt 

c*it*i vttl lira ^ «t* (Positive and Negative ) 

ifa fctfn toi <j«f* «rai to wt ciffes it** to « rift 
| ~ 
i StCWI TOJ «W rif® ^ *tftcOTJ, CT 3? 

*lteos writ prcrite (-) «imft ifirffo (+) i 
<!-j«tjf«-^ **if®s* ig ra t cg^g 3 q*i’3t«i— 







HfOT 5t*tC* C*tltfcPITl*l 3CT 43t 

C*lftfe33TT3 al ft, f% •(Potential Difference 


-or P. D. ) aw, ^*1 csf^atal *lftfa« 3S I 

*>ft*fOTJ--fa*ja TO*! 

•C*^ %* tfatC** ifo ai COT Stcn* *1t<*T ^^tft I? 

5 H **ft«faj 33 *ffaa* *a, «[aTa« OT^OT 33 l TOT* ^ fisi* 

states* "rfV ^1 cot %*i ca *tc«ra 33i faat attests 3tro atat* 

$3* fffsa TO I <4^ 3t3| 33 ^faar P* OT$*i*f '5taftF* 

COT <F3 5a I ^ ante* ttfajafot*! < Resistance ) TO1, 

• • 

w «* (Ohm) arar ^fifas *a i fe*tfi&g* afe frana 

* s ^ 

,+^ r* tosifOT r . /A , 

Cf3l at* C3, 'Stala= - • -al Current (Amp.) 


_ P. D. or K. M. F (Volt.) r . E. • . 
Resistance (Ohm.) ° r • R. 


^ <4? 

• | 

faaa *w a?fa*Tfe*rc afaai Sprc* J «caa f$ara ai s*a-*i 
* 

(Ohm’s Law) a»H at! i 


C^fe^TSjt 5 ^ (Resistance)— f<5K state? *ta 

<*tw3 am* 3ia ca^afcrm i ^ *ra as aai aa atal ot «rfa* 
sa «sat ^a<f atai f?*t* *f*$1 to i 

*mc«f* <OTfiHaw3 amt* cmfafa«? cavfvn^xm (Specific 
Resistance) at*! ! ‘faw OT ftOT' $fe*J | ^543,—" 

* -caftfOT cafrferm i 
*M-*x ^—- «T»*n:aa *iaa i 

fa=*tw* fa*f% i 

^**ft»ifcic** c^fafaf esfaferm ^fa* ^at write** 
cafaajm w i 





fir, fe>. ( P, D. )— € %, 49, 4 ? v ( E. M. P. ) 
fir, fe,— Wft *rcw $nrtt JTO* to 
5 tc*f* *rN*jc* fa, fo wi smmtsfar to i 4$ 

• o , 

’stw* wfa^ <tqt9 ** i cTO cf^Tc^tc^nr *ft 

(U1 foft(+)'Q (-) 

<*tTO9 forth ?s 3T$1 *$c»i tctow* ^ $ SfafiTO 
5*^9 TO C9 5t*f *tt*foj ^tc^ p TOR* f, $9, 49^ Mf* 
^C^tniltes-CTO^ (Electromotive Force) •*«&<* 

—| ¥ —4 

fafe*P (Motion) flffewtlt C9*f TO I 

c£]3f, 49v — Cfft»Tl TO ( l )pen Circuit ) fctsfaTO 9#»t9 

TO C9 5T*t-*lH*I. TO1C9* 49, 49 s TO I TOTOtsra 

# , 

5T9l 9T?lfai> ~<r' *W 5i"*ff ^fTO TO* TO 5tv=TO 9$3 W r 

<TO9 ^t«f1 « 9tftp¥ *fCTO 9T91 I 4^ TOrsfw 

„ t 

■s 9tfTO, &»« TOT* t, 49, 4? 9t9* 5t*f *1HCW *13^ *9 | 
for* *wtto* '*r* t j*fi* TOT9 *t3a ?9 s 9Tfo ^«r 9TftT* 
mi* W *9 49? 4? CWtf *1TO^ 9TO19TCTO1 95tHW C19 
«twm 91 SwftTO 5t*i * f*rc* fct9f99TO9 5t*t 

f 

*ffa*T TO, t, 4^. 4¥ TO 91 I' ?f1 ?, 49, 4? TO*FI *9 1 
^STf^Tt^gf^F 5— C9 

ifa WW 'sffOTf* TO *9 TOW TOt9fa* frwfw 
*Nf 9»t 9rt i wi, — cw i ftnr fafes <sito <sit$9rnft nro*' 
«9i« §*f**«t 'e fear ow c9»r i 

^J^SfST 3 — ^ <ft9FTtW 
9^1— 4jrt^ « cTO'sifr i cro* awfli ft nr faftre 

»t»i i owfct fci wiifc« x mcar $$5t *rt? (9tf tom 










«til^c5fn if *tsfo?ts >'•*« 1 ^tsfwm mwt (Cd^o 

Cft 3 j if TOl *'•• I fe* Cftst^s 





) *pw 'sir^ *fa» ** <*flt fcft* ^*r- 



•SfUlfa* CWlTIf 

fear— n m—bv fear — trs» A 



W (Dry) ^flp (Bit'S! V) 

ft®— b-a H fo®— a# f&®— »> 

atil (§? »nw; fa® *? t «w?i *t* ^ 

$*tfi<5l9| vuVft ®t* *|tww *fwt fra ttffa® nwi C3 
wfin nfe i 

era* mfa9 ra i *<* ft**’ afcw * 

*W¥T*1 *!W& 3tf® (Torch light), * OTWVW. p- 

f*w «sr f fa« cit& citfe ^ *tt* i 4*n wiifi iftl <$ ^ 



* CSJ tS^r 

* < N > 

^ i ^jrfetfa c** cmfcl *t*i 

i % far <a*K?ra «fi^ 
<*w mrrs 

*1*1 ftSflfa* *rfa? WT* 

*?, <£Rt WtPPI CStpfe*, 

v® wrfomto sifwt 

#13 *$*1 I $*1 '«jfa*r.* 

f^3f — a*^ *riCTI1 <®TCS* St* 5 !* CTOT* St5*W 

W|Cf 3t*TOT *^1 **1 C*PI 511 I 

^1 (Connection)—^ 

>|tCTl»sr ^t*J far Wl* 5^3 ntt* W—'> I faf*«J (Series) 

* I *IJt3t f lT®l *1 *!*£ (Parallel or Shunt) | «| fat (%TO4) 
(Mixed Series and Shunt) l * 

frfw *KWTO I 





fa — as ' t 

* i fafa^r w <&** ’*' i]K * 

c*fafeifa *t*fak* *rfa c*t*t vrt ***t 

*t*rt *tf*T* grf? ^ ** wtc* fafa *c*i i 

aitfR* »a^5t 3tC<1* #3 dfi^u-pw «*W fa l£ ft* fa'sfa 
<*fafrRfa#fa fa rsfafcrtspi* <$*fa 






t 


* 5 ^ 


on cifa^nicii toi ito *rto* fasti «rcn 

JKciro i <$t §*rrc?r mcwt *to 9lTt^f*l ^ c*fip$Jt=p 
*fai tfjrOTSlww fasn snt$ sn.nfciTtf w i 
■»*?j-fifw i:«tw *twi Mi ^tf^si it* 5iit* *twi itit« ^ttoi it* t 



ffcff — la 8 

^ I ^FSTtSTl*! ^1 «Tt*fe arc»Ta^ r*i — w 

w»ia utoi ■stow 

’ifas *&• wiffir* tifq *rtoi wi sun Gift's cit*t 51 5 ?fE* 

♦ITIlWt*! n 111 ? . 1 U?N 1 C*l 1 * 5 US *lt*CT 1 w\* fa^ 

4 ^ 

Pill UJV ii|*ft ’SJ?*f <£)* <£*$[ Wfif^n^TPR 111 fill in 'S 

ii? fVSli stci fafas ill 1 *tfnu«i <sw sun <aifti i i s « i 

TU% 4"iS 4iHH 


O D 



!%5 — *t 

luitii nr®: *iwi itfiit in suits itn vi n v 
o i ffcs ^r^^ , 5srt»r *— hr i^tfltsilit 




V 


rxrn^=gr 

ftfiw ■« •mw »i^ fciwrt **»«* wm h 
vsi^tc^ f5ra ^c*i i fc$ $f5h J i* 9 i e f *itwro c*fHw 

c*r«<i to s*Tc*r* fas *raT<[ i 

■^5Tt«(f^TSt^ ( Ammeter )— CT 
TO* TO1 *rc«ri>* *ff«t*i ft* TOl TO 
«t?rc^ 'TOfitTO viz i ^rroWTO »r#ri 
TOfafa J[fr® ft to cTOf **1 z* I 

5t-?f ( Volt meter ) 

— c<i to* %m vmifa ctot* *i m 

( Pressure ) ft* **1 TO TOIt* . 

Wfcftft* Viz I cst^ftto 
*nhi *tori>* nft$ *mtot*i 
*1 <to CTO *3t z* I 
^’ST^®t9 (Ohm-meter) r 

—tot* toi fasjto 
nto siftra*^** *t tot* 

(Resistance) W **1 TO 

«f*TC* V(Rfcti VIZ I »\r 

to *t®j*it* 

fa *to tl»i i wi 

*tf*IC* z$& wzxcv i * e 

SiftTOiro* toj *to 
$* *w <«*i?r ^jfctrc&i-c«r=TK^t?nr 
sto G « G' fctftTO ftn SfTO to ** | p ifrfcu TOV 



— 5»tr 







**8 





f5<^— S»S 

f^7§t^, ( Klectricity 

Supply Meter )— - <*& fi[5tfl 
strata 

vn i *&$ 

*ri>t*T*T «Hlfir® f?t*i C* 

*ffwt*l ■VsivSl ^jft^5 $3 

$ftc* m*ii 

TO, c£$ faSfC* 3tf>t$ 

% 

^cn i fafcra *fint fro 

fww wto i 


'S^lti? (Watt-meter) 

— 4 * fefctt 5 T 3 l OTffc 31 C 35 r- 
fo* *:fe irift* 9 « i ^Twna 
*TCT^C* i^SlfNSV 5T*f 31 c«T*% 
3tsi w *fro $ 

*irfc <w ^f 5 1 m x f® = wu£ 
( rx r= //V/ ) | 



Iri— }•• 


LV 






^1 ( Secon- 

clary cell ur accumula- 
tor Sf[fnr*U^ 

S?T3 >!*i3 5t*HI'1sfi|? 
S1«l f*fo 

.fefira *Wf.a^ ^ ^ 
ft# (ci ruovcd) 431 PI | 
Jilwre; *M*tre 
ut*it* WC3 *j^ 

&T*1 C'fSSl *5 | 51**- 

£«fa* *IWT T\5Wjft 

fB?— ■>•> CTWffirs *9 «?**{•! 

" * 

nr»»*j csSsfa TOrt* ca'.’fftw c^ic&^t m 

?rf»i3^ ^ § tiPic« c3¥ n 

(Load peroxide) qffifa ?* 1 fiwfa <«*** «tW 

c*. w *& c*re H *ff*' 5 ^ , !t*5 N •iw* 3* w '^$1 mm cfli? 




fear— >•* 

f fc« ffa? 5?i i csrc*ffite % csffofare era, »ri*rf^ ?? i 

4? TO Offofa W $?*1 C*ICT, TOtCTl TO TO 

£**!&<* fctfwi tTO **t w c* $?t*i nftr-s 





rsr 

• ^ » i/i/i 1/ / / -> ^ 

5il ^ito ai nto i cspif5^ x caS «fto <^5 *f«t 

<s»*5r 3t* wt^f *^*1 > •tttM ?ito *i?si ^imsi 

§5tF5 Sf«f*Rt*!3 u *lT*!t551 CWS5! 55 1 *t»HR *1 (—) fa* 

51*1 Cafe'S Stifam*! '« *lt*l 'V5l (+) fc* WW 

feto ?« *n?ft$ ^t;5?i 5 ^ 3 , ftto ^51 

l 

*t* I 4Y\m^ fsilfTO *lfW[W to 

I 

4*5, ■ 8 ^’IM ^ C*lt»I ft* ^RJ51 ' *ff»ite 

*riw n.srft » w c^c’tiSs <rie*fo *,*$ w *ww 
55 to $ 5 1 «rr« *f^*rr5 sfTO^-ww* 5t*i 5i«§? w 

*5 I 5J1&TM5 fas f®3 C*l*T5, fe? t<53 tspcqfe* 3C5J5 

5t*1 I *T55T53' %*1 *t5/TOt?I», STOT*®; 

ft5 f ^Ptrin ^r*1 *P*^, ?5 I ?Ttfrffil5 3tf?3 *to 

c?to ct^fi m i §mw* - sfcsfa c*rto 

5EW»i$ ( cbocijlate ) 3? *3? C^rftrS^' Slu^f*! ( ^13 3? ) ! 

*1^75— 

Wi* ^to ?5c*i a to $?t3 c3 ^?t3 c^nrf^^r 

?re *nfrc Sfir® <:$!•£, ^ v* <nfto *tit3 

*v5&l 3*T*fr $?T3 5f3l *rto 55 | 55)1 *$5TCf, fasjfw 

•fTO? *t<i *to ftw «rc&5 ftmw *to ?« i c ,8,ij «*ftS 
43 s OTffa*Jt*I. 5<Wf«5t*) j ‘ ^f^t*n>T3<®tt r l>5f TO * * 91 
TO .^1 3fc$ ^tt3*1? f^C$ 3I35T3 *31 ^fs® SOE, 

fc*i *m«M *v &C5 to? qifetfai cfl» to 3rfasl ^nfrfsSt 

$1*1 5t?C5 l ^ ***$ 5t^ ?tW, W* C^t^-f^5 ft?1 

-Cffto VA« Cat^ c^F^ nt^5l 5T^5 I OTlWft 

■^J!K5 Ml* 55Tqt5f5 ^fiC® ^^5 I 





OHt^sr f*t=ss=* 

k 

i.afsH wm*i ctct* ^«n cwh 

♦ 

« S*tw* *w cws>ji *t*\ 

w ('i % * ctfc i 

( « ) v.*l«1 *W*&T3 I ( 8«« ) 

frlfsRiq *Tt^l»T I ( * ) OT 

■ 

OWI ( 9 ) r,qq *¥M, 
« w ^jiltft *ttftre siti»i 
OTl ntfl =51 ««$ <£i* »BtSf 
n* ^tcfl qfcrs 
51*tW* 4V fafoq '©fa* 
SftffeR M I TOE'S ^Jtfrlfa 

* * 

<?lt WtfTC 

i£w«pfr *?tfg? '<***ii^g •j'hit^ 

— ^oo 5« •*•*!($* f*l5, WJm 

to i 

isfas qfq^R qfaftw felN v *«i 

fcqfssj 3T3$ ?S (Acid- solution. Sp. G. I’2) J ^ 'Wf ?*>r 
(strong) i£ifqE^5 <t W fa^t^S (pi 1 <!*itW 

«fpi %fes cs, wi *nf5re ftqttC'S ; uafqc® «rq faq 
■«T»npi qtfasH h s(i <<rc? ffl^Fffdl qt^cs *rtt* i 

c*i*i f**n vn vfjt^ns wt* ^firc* *?w $t*l ws =?n?tf? 

<S«HJ ^pfawl OR I RTOl* *1 'RtC*#** 'Sin’ (If) 'file* 1 tftW 

fe $3 I ttfra otfSl ttW* ^C^BI 4*«rtC* 4¥ft,HlOni atBW 

Rti? Ws ctiUi wfc* wo fi^h w <tw* ^*iwi faft iw i 










4$ m*J*fs* to f*g jfarfa ®f»i *ftr^r fafafr 

$TOfa*$ TO I c*tft TO&* TO*m TO, m^tl? ^iTtlttJT 
ITO* *tm if 35$ «fCTO TOttra *ttu m* I 4%®? *TOl 
*tf*K5 TOtfi TO yft 4lTOL TO n^tN jjtsftfit ffrfaai 
cm^lTOfa *m? ftf® *?al m* i *tn atstsSfi* ftMl 1 
fro jutfa® $|5m m$ (cmfcl TOfa ^t«r») i cTO to&rj to 
•flfos fefSror^ — ■ m^rafa* if <ufa® *tfro mi* i 
4* mt«j*faF to *1 ftftfa utcaj wtif *tfr me* i c* m*r 
♦tm* ftfatft *f»TG5 f%^ir $*, mci * ** ctoi me* 
©tm$ 4fas* *tc*tf** '©to i $^ ** mmsTO: >•••©* 
*fai dim me* i m* *i$jw from ?$ot ^f*re 

*$CT *tl*tfo* ©TO $4i4»5‘* I CTOSM16* *5T5t* 


4fn% *w*3 fq » $t«6 *fat* *tc* «nfm®s jtoi mfisc® mi* fajsra? 

*?C$ mf*C5| TO5l *fal$ mt.* I 4$ Wl Ufa* *W* ^f*C* C»T5T ^fetc* 

6t«? *$mn f*m r. faret4 stmfatc* f*m $tm to ©t* i a fan* 
fan fwt ‘fa$R ^-ft**’ rtsc* aim i 


•«nW« w TOt-cstwfa *tc* 5t^ *si m w $*t 
w*r ufas fafo* cm*t *%$ to i «w *rfare 

*tc* m *mr*n TOi-froi mi^tr* tffe* *tt*% *1 m i 

•*f<* 4* >ii* TOtm *nWi c?tu; ^froi rnlw 

mtw i ^jr mifcrfa 5t*^f *f*re *stm §6&-c**m>i6r ^cm*n 

or? tw 5t«6 *fe to i *rf *fro mtfcrfro *¥1- 

toi i »r^fat*i *fe *tc* TOfctfro 

c^nrWSt *tlw wf*s? >rtvrtwi ^ 

**i c**itWt ^ ?f* to 1 «nf^m m\ c* 

*tvi ^ yf&tfini to of^rl *ro f*nn *nferfTO 
«n *tm i **Tf* *tf*rai w 5t^ f*c« to i 





' c*rT§’Sf 

- » S ■ r /'< v 

$T$ 5 TtFri *trc $? 5 r $ta Ms v>> §m « 8 tc¥ nfalBs * 
'TOtfc* CTClfte« v TO I W fMl srotft* *ITt**t ai 

anfrrf* stta cv\ v era <«^ShP c*t*tl?te awSia 

nfafcsa *ift* caM V <«ar*i TOrefa c«rw ?*n vrtoiai- 
CiR-»tt$CTa *lfat&ffsa *fffS C5TC*fftc«* *lft4 CTO!®* 

C* 1 *t ?fit*j, fifiw TO^lta ( Series Connection ) 

to t *#fi fafa«? caff fa i ciTO*t ffla* TO^at* 

anfcifaa cn^ vrc*ta ctw«iw 'w-ca^’ to i arfttfi 
TOat* to a^»rafa ^*53 casai at* aat ’tfacHta & ***- 
ca*t®f»i ^Tftal areal fa i . 

ajf&Tfa wfwt mafa^ i 

* ^ £84 



>1 catlfc*taai a I *t%1te N dfy*i *rtafai»ta f * i c®tT> fa&ta t 
<i aftaj til'*' i affi>tfa can i i cafalJt*! ®&t**t i 

>* I C*ff$ 5 j >» I fa$*J 

f^T^'XT — Ca *fr$at*l$Ta 
^*ra aiafta a*ai fa »tft stffca* TOal ’ina* a*faai w ^ 
<«reTO ^tra atfacs fifta i ca TO^a?*^ aja*$ flares 

TOtre f fnai atfaro f?t*T §fl aja* ta to at «mct $f ta cTO*fo 




cviS'-s 

X*"^*'*- + ' f y. ••. f - 

vs» ^ c*f*rai fan w 

to I qfa $*1 W to* *WJ fa| JTWwfc ( Sulphate) 
WW* W «t*1 ^WT* 5TC$r? to I Cm 

^nHP*n ^jfed w w * ttw *w 

qft Wl **CT §*P» 514? W* *WT*fr 3s 

5?1 to 8* *rtfatf5 ‘‘TTC^T I *!tf31F8tW 

/ 

^CW ^*t* =Fto stfas 

3 * i wm towSrara fa*rc 

fta— ■> • «» ;to i 

*sr&£G%SI ^ — ( Alklum Accumula- 
tor )— *$ *iftrfa ww c*i$ v *nfcifa farad 

•st&$ i 3*1* *rc* i tfrra nts^faf 

t <nfa * to ^T3F IdTCS* 5m *1*1 -3ITO i 

m*T*«i Vr-s^pto to> w»'s *ra i to* c* c* 
^tfl 5t^f 9 feto* *f*W8 *HW =£ ** ^ I to C?t$ 
rftfall *t$*T* ^Wl ^t* I’ to<® «sW*rtW *JOTF *ifto*i £*?J- 
^ qfc 5t^f **1'*T*I *!l»lfirtflT <dTO* *WW to* 
(Caustic) *7*%$ ?* l W$* 

♦ft* ^ I *!$<£)* frt*ftoT-$ ^Wlfw to *T*1 *& 

*« in i c*re^ ^titwte **rd 5 to cflfc-fa*n *ifa 

toy&* •( Nickel Oxy-Hydrate j nfa? fa| «5ftoS 
(Graphite) fafsp® *finl «TV5 ** mt dCifl&S C3$ ¥JT8 V 

ftnrt^ «iffc c®ta** *f*t <stV5 ** 1 $ft* 
cstrtn Ttt^ v * c«t^ <*w §*t* ctofa d* wtc* 
<nrv i ntwi *tiW* fte® *rf«* *rc*% tot fa* 5 ^ c«t«£ 
whi*. >> cst«% rtjt ^ 1 






, 1 \ l f * - », H 

*JRl (Rotary 

Converter) 3JTO* Wl* I ^Jtl5tf% 5tfeft *fT* 

W ^fro <rora % i to«i < 4 TO to* *f»i stfe 

ft *fa»! TO* TO *(ffefl I TOTOl 5ff|fr5 Wt^TCTl 
*1*1 toi *flwi *jM* 5t*fc *Nl «ttt* ! f** <1 ^rtfetf%c?nr 
flfltl *Wl *t?1 *«J 3TC«|J 5t^f *%l *T$Hl TO I *t*?*tt»i* 
facro: *tt* faro cfvrrow cftwtt) *jtlifa $ toct* 

fiw to ^rtf^ira i in *t $ratf*i* ftfwfa 5jt^tra 

fJtltft « TO* f*$ Of^rt *t* l TO Htfe 
TOjali towi 3 s ** *t*r c*s 1 

fvf^rfar 

*tff c* «nl*TiNtltfw fasife* *fes TO F?C*-CTO fagjfe* 

toi* 

• * 

$*tt* .*|f *1* 51*§? f«fi *ti 

ff i & fasjfe* nfa 
J CTW'ittl *t TO* 

5. ^fTfis^F « TOH&* # 
*TO* *1*1 jfofa fit* 
TO I TOt* orffT® flW 
C* fosifaf ife $tt«$- 

fgaf — >.i (Direct -current) 

TO* *t*1 <£tw^ ***t TOfaf I 4 W** Vt^TOl (Dynamo) 

TO i *jfttf* cfefct rtl i — tow to *Jtfctf** cit»Rl« « 1*1 

fl^8 fo*Pt tflTO Wfl fltfKf TO1 *tfa*T* SfCITWf 3* l 

♦ 



1 




«* *+ S"k>\ V - 

')•& fkar wfts cWt «Sft ^ss o I ^»Tro 



fe — >clr 

nv$f9 ^fCS, (>; TOfi&f*. ^ J C^TO^T ', (5) trfC'S TOWOT 

« csWEfcs *it 9 ri f *, w* g^5t *rctqiss to *rtt5 ■ 

^Ptc^r«fe *^r=gri ^ntStfor 
*iTssT*f c*%.$ *it««i c*i ^fron s? 
to* st^afr-stoi^ »n?nfc *1 toi wnfawtfc-stw^ msrt? 

N 

I 

4[^5C| I SW* ifll *TS*I STW WTfl - ! «TM 515sf S*1 

3 ?:* 1 «TO*» toi towt* ^sBt sHjjifarR c*i $tot* 

Slfafi* »it*S ftf«W fall Stfj *TO TO I 4 C*f #TOTC* 
Btfilft C*W 'SfftS 1 '■iTCSJS CTCT sfan 3fat* *its s 
u»sft sfati isqftfarw TO. '-S%fa fsHTS-S*lCS§ (Aluminium) 
Phosphate) *Tfa§*fW ftw$ STCf f ^jftfaltTO «rt»6^T 

^Tsprtt* & *nfc([* to twf #s wt 8 ^ sfa to i & c»pi 
sieves 'uw fro *tcs sra fas sfas to *& fas to 

Sincfca *tfe *3 TO STSHt 5ffe*T«f TO i TOM 

SfOTCI^fa 4S ft* Us TO *fa *f**1 

sn^tfs w'to 1 4 cffftrot* sotI <a*$ *fas toi 

TO <W StTOfl «n^tft ^Jfafal TO fas? BtS TO *3fl 

# 




c*rt®^r 


ftgfa w *far® $g i fcfN N TOi 

i tjf^s *g i «tr* 

»nstw *i*i- 

frtw fa ws*i> gt*i 
* 

gnSifii m^'h, TOtc* 

fo«TTf (Tungar * <1WI 

£$t* toj- 

ftW *wfel tfisjfafam 
Clf^TOJOT at* W 
«ii«TO ?f1 15 airfare 
$SETO | 1*73 fapH 

r«w 

^TO.ffc V*W ! 3!* 

:53[-io ftTO «1 



<3f ®TOt3 V31 ^Tt&ff* 5t*r' 5573 <tf* 3M ^tWClhl ^tt*"t 
Stt* s»fc WfJUfo I BT«* WCSjS^t*! 

^fcfawfa *ihm> c^ifo inn totoi *fal i 

^jn sifeit ^ ^nrwfe? >rc** 

«m« *$CTO. Wt«5tl f Converter ) TO I 4 3R- 

\ N 

TOtos ftpr-fe <w*t* fare *ifar® *g i 

fifr-ftw* fare fwc*i, ^fafakfem mi> 

®rScs& *it«ai gtg i • 


^rt^ft't sgfererer f \fk^5 ^jjtf?tf%r tojw- 
C^W W5: cgfao *$w eg gtf&tfai ceft^ 

^ c^KTft gji^rft, ^tc*% gi TOc^^tgi ^ <*Tfro *ffc* 




C*rt©^r 

4llt *F5 TO"Wtl <4^ »TCW ( ^tftC *, ft $, ft 8, t^ltfw ) 
§Cttf® 0T«1 *1 FNr* *f! ft^5 *ftCT I Wt CTO %fctfi 
st^T 9fa® wt ccfar® dw c^irtfetfii ltd 
ltj5C5, TOT* ft* C*ttn>* IJtfctftcVplft TO*1 
fTO, *$11 IflWi 51*5?' 31 idll fe*plVcd(1 IttCl I TOt 

i 

*fir* cro%* »r#fl to* fiftv cdn **fs\ irfwa csto 
to, cro 4*St $*iftfti KTOftii *ift5 ftift® 

*TOTTO *ft>*f TO1 C1W *fipi Cld 111 Cl, TOfo 
frififts *rorcii ** *totcii *m ifc® n fewsr 

Tt*t* »1 TO TOft 4 *R$ 5 * * 11 $*! fall **l m tft® ^5 lit*, 
ct^*i *i$ti wnwi fcuci csrc^* 

( Voltage ) ifai i3f C®TWft, C1W1 sift!** It *rfaciTl 

cc$c* *m\ W*tot*c ift i cto fatrfa® cwfe* cro 

fa$Tft5 cintofti, $tt$ c$c*, ci ^sjjfw ift iwtfc® f® 

«. 

totc* toii> ( *tc"*rcT* ) ic* i <*343 c*rn iti c\ cwiw 

cifttot 1 * « toi% 4$ ft*?r* nwi TO5, TOt 

sr^r* *«i’ ftmci ci cutsirtf* i 

c^i 

rn *n* (Ohm’s Law)—' *!«—- 41TCT 

c* 

41 *TCl«fc ( Current ) I 

C«1 *= CBlc^af H cntrifttfl^-ft^fCl*^ (Potential difference) * 
Cl r Clfttot*^ ( Resistance ) | 

Sites*)— iftStfa 8 c5t *$, « «• *tr*i*ti» « ^tc^its iftrt 49 
«w $t^f ftc® ctti i iitlm cvtqtt* u»* metis «iu (s. w. g.) i 
ufstft® •* mcrnfa 4tcftn i ft* « TO"«rctt« 9f*9 ** qar wi 
fcffc5«rai fit® #8f to: >• iTO 





c'srtS^r f 


« x >.=«* ^itc-nt* ; i# ft *t* *rcprtt* stc*«tf -*r*t* s*t fcs ffcs ss 
fit*. *tft* sftt* *$t*.— 
c»i 

w '"'a, ^ -a, 

«=n^il«68 oMm (c*f*ett*i* ftstrcs ^tsu *\ 

(Ohm ) *fa ) f 

st*ttw* wt*i ««t*t** c* * 'stent* stt*$ sftt** st* fort awtfts 
r$ts sftt** c^t 3 ? stft ffcw fs *1 stft* ssst* *tf*s stt*‘f *f*tfts fits 
sft*r ipro $$ts *1 *ftc« itt? i **3wrcfc® v >* cis st* fofl * 
st?nt* *i*t*tt* dtwtfts fits ntt* i >► cis *4* fort <stt*nt* 'Sftw 
flftfts *$ts 1*| *$*1 ^tsm 5 ! *fVt* *st**l i *fw t*?ifss *tfs* 
ttfagTH e?«*1 *t* sw st«t** ft*tt* «tsjs >* itfs* cst* ( c*ts*t$ ) 
st*** *tfs ml ^tc"*i*t* ft# s*ts mc?n « stent* ft# sftcs ftts 
>& STtWJ *tfs* «Jt*t*f* I 4$ SfssfatS 1lt*t1t»t m sf**1 
*it6tf** *fts fafas serssti sftts *$t* i *f? *tfo s* fat* *tits* **« 
St* l*| ftstt* 5tf#* sf**t* **W SftS Stf?C* js4fc *tfa fas >• 
*$t* sts *• *«fl, »1? fas 8 • stflt** (irt*tsts S f*f*S Sl*SSt* 
4l t(scs fts *1 *4*1 s*i $*tt* ) i • t 

ft$to $*ft**t-*tfttf* cstt^io*. sttmtci* *«, ftf#; c*$* 
Stc-^tit* ; *ft* csteter »•, ( s. w. G. ) >* m st* i c*t*? ftf#t* 

c*S-* simt* >% srt: it:-* s#\ ,% i wm* ** *m it: ’*. ss** * 
«rtt"**tt* sit: it: *tfs 4*: *• sttntt* >• **t • ^ *irtttf* 
«f& ** sit: it: *tfo itts sc* *jfttf*St *• *^t* *i ^f*** ^ ^ 

^ «itw ^c* ^t^ ^1 sfssi *5»w t 

s* *1 4*: 1* sfas stc*^ ft# Scs *rmf* *i fl*1 ^ttcs itt* j 



fwj 

( Magnetism,) f „ 

w * 

' ^Tt 'STIt^t^^ ( Magnet )— T^tVfOT 

,ff»i c*j/ c?ite*«ri 

^ stsi f ^rtf^tcai cwi Tfi c*i tfi^Sr fm 

<rf«1 'WWr* ^C« I ^5 TOt* Cflrs-citsi ( Load Stone ) 
’*\ jft* «w* ^*11 nrw i qfo $ qtgrm jjf^ .$*$ c #fc 

Wts ms 

w w c*i ^ c» iV >*1 

fsar—^ > • * ppp-^^i «ftQ stops' i 

» 

^ cw fro ®” 9 tT9 to *ffa <ro f» a vr5t 55 1 

cw rwrit HC5*i . c* «fro •*» *?i$t ?s WTfcft* 

WCTW^ *JT*f,jC»fr ( Permanent Magnet ) TO1 *1* I W 

$**rte mi* ff** «n^ to* qi? <sto £ to 

i 

t faitw gfaqm *Ri*faro '*f«rs *« t 

5F?I3 ( Magnetic IMies )— *TT8Ttf5 
<*wct ww, ct *jto to wv jy*r^* mrt 55 ^t*t*l 

W*H Wl— (>) 31 *JN ttf * ( Para- 

magnetic or Magnetic ) I tf*r«f»r JTCTO ^R1 'Slf^fTO 

fi i cto* c*)w, faz**\ <&\% cw«% 1 (*) «un-*n*rc*8* 

( I)ia-Magnetic )— *& *JTO TO ^T5 fcfatf ^ I <£5 

TO«fa «»wtf5 fawaimsSta *&, tyizm *Pi c?to 5^1 *1 1 













u? 


(Magnet Poles) — HIt*t Wflfa 
*t*f* "f% J^ 5 * %$ faf^rl *WT 

W I C 9 ^ Wl qt* I ^ C-*ireT $?R 

^ 3«T5tC* ( fe— ^Ttrl «1 *Ffr9 

*■ * • 

WT^C*! C*f^1 *ifo ^*t* 'A* 

^ JTiai &ss Jfat « ^R; 

feu— wVi ^t« faro fofijri 

frpstil I ^ ^*faro* qfaTTO ^5? C’Tt^l (North Pole) 

s »f-^ 

fffa«tfaro"« *fairo ffM C 9 ^ (South Pole) fl}C*r Tsfefrs **1 
^nr i sfa t^«*i s$R 9i««i qti Sqt $wr,* .*tra 
qi ffjVi c 9 ii»i »ftR (ii^faf^ 7ia -»c< awl *if9 c* fcvw 
•wm »im faro 9 * i ( fru~*»Z) $fa $«* c 9 ^ 
.-a? 7 a ^ .^vTv-. wit*™ 

’ \\ r^ ; 

V\ *NX ?TfS vfi^R 

7 Z ^rt^«i ^c?i i ?*rro «wm w 

q C 9 !!^ faro 9 ! 

*7% <iHt ilffejjtf C 9 ^ •nTW ^t^«l W r 

'sfa* ( f&ar — >vo ) m m cq # 4*R ^ qi^rs-a* mb* 

_ .f^agsoB 

^ c^if^t «rr fan 
- » . «.ca31 fa*f2te faro *fw # < c 9 ^ 

fira tffro *Sw i 

, *nt*t£«rt83 p m v (Induced Magnet- 
ism)--tfi*ft gf* "ffv fa#5 qt$* (Permanent magnet) ^|*HI 



^Ob> 




c 


for — >>8 




I E 





fa*& «t$ *if ii «rw m, w ^ <rff St 

, r (fan— »s) ^ i 

^ tJRfs&ns *nt*r wS (Induced 
MagiMt) AZ*\ I * 

*JW v Wfa CT %1 *lt*CTW^ 
( fear— >>« ) *m\tsrcto %t* 
qrc*. wt* fa*t3te 
flfoi -mn « 1 «Mk 
*fa«» ’ffei «tr$ h, mt ?fa«i 
nkwt fcw «ftnl «t« « i 

■sn W v c=?iSt^3^s v =q*f%t- 

✓ 

> i vn^&r *n\wte* *w< 
<C*te) gW* »lfw ^ *fc*I 
<pfc awfcr *$§i *t* 

(Induction by single, double 
and Separate touch) I feat. 
»*, >>% i 

*rw *%t < 3 faffe ^ * 
(fe?—^^a) C^F? 

•rttt* stfart %^nr «tw®. 
%$t gw <stt$ ^ i 



fear— 




S'©* 





N 


O I <$¥&* pT¥ $t* wvrtft 

if <®traw vu ftii ftspfe* nfip buri 

• 

*fro ow to c? »$ prn *nrt«f Bt 

gm min i ,{ f£n—>** ) if 

pF W< *tfw *lfc *i toi ^ #i, sfti 

_ 3F$tai «3f <®twi «th£ <sto 

f63T— 

ttmi? wt gw «rra n 
Wthr <im fasiffe* *rlV* ct*r cto 

f^y— quests gw *.*it 

fasti* i fro%¥& <$* i*ni owl S*t ^pniy® «tw g¥* ¥far» 
?$z*\ oni to cq fed »tm gw an$ ** ^ tp: 
g¥¥ nfiiTO cell ¥fiw %?i g¥*4 stt# ** m* i^rfev 
^*tfifS50B«?fni gqpTOitwnn otorjw* 

toctw^ it?* g^F i b * 

>*> fatS fc*5jfo* $W* HtftWT lift gwM^ 

qjtwft pt*i) g*¥ wi fa fa wf43 TOtc* I grow c*n *3M nvjqtff® 

5*t¥* cstotc* c*tt*ifaw TO 
>K$5F *fa*1 FPI g** 

,*$£8 gftlt *1^3 fl ; W, 1*1* 

c*tfn*nra to cTO ¥tc*'TO 
TOH *1 TO *Hnr $ cTOfnro 

tfalCT TO » fttl CTOfatt TO 
aftw p¥ VI t? «w* 

fan— >*> fan— >w «ro. nrx stfafro sTO^ nti 

*i. $ cnupicw *<a fa*t am n* cto * fe* nn* entwTO TO >u fatn 
c?w to wHn ifeim i a trow fa*n fawn fam w-fawn tto afc*j * 




V - - .»« r V- wv- f i ' 

C^r^T '*© ®5lC*F^ I 

aft ^*5r gf* wctfa %*ia an ^ 

wm ac«u afsa ^tfrra ufa ^htcti <*roft$ w 

■»^=t c*f»n an ca <Sf ga$ «wnfft F»fta**fa*a eia w aftK 
c v iiq aw afs* £ifct* fa*ilte was ia$jw nfe afatfo 
a^w **)m fa«*a c*ta Tst-r c*ft*r fa i <san?t caww* 
§*ta 4*61 *'5»5fOTc5® fit? ^a» ‘caic*’ s^ai (if caT»its&l at fra 

*fa«1 *frt*T 31* 1C* fWOTCS ■ Solenoid) ^ q0 I <Jf Jf^s?- 

CTOa ar.aj £awfw ■rhs* «taif asfir*f $fria gva*a m an* :a 

^ ^ | <3rffS^«JI&Tfa ( Moating lottery) I (T53T — ^ > o) | 

era tfi* 6 t gf* ^ 

r 5f* af^al 2H‘- 

fr 3 <P«1*CT sft<tf WT,- 
C3$ atari (Magnetic Field) 
fan— ^ 9(0 - £T5 w, C^?PI aj|*t,C*$ 

*1WU* W fifart ^St fjpwiftb (Insulated Conduc- 

tor) >»f<f ararat® amrM ^ srcra acai fasjfi* ■rfa* W3 *« i 

* i ^»1»&f»i^®ssrt3sr 

< Continuous or Direct Current ) — ^fw 4?tt ^ «ft¥ 

w* «i%i fiev at res «w «hJr ^farf&^cnfa atra cw$\ 

cto an, stare* *re**& *ta i f^tft*Tr»i ftsn 

*fa^riftt* flat ist$c*% *ffiws fa i affifaft* fasrc, 

st$on& *rert i 






« 


^ I ^tC^ c feFT v ( Alternating 

currents )-— |ft CW ilSlfe* «ff^F W IWTW iffo *tfira^3 

*:* -wfi% «wtn ci vrcw wj *xu$ Vrftosff*, ^*13 m 

<71* W.M VZV urfifl m, CW? -fiW Clfr *fferfi>S s ( -f ) 

fe*r *rc« wft cwSte^t— ) *frn nr?, <$ra? *rfi- 

3$3*?T»I Vftyifo* 3>ft3«t> W ! t wm3r.fr ra*Ttwt> 

^*!j>f3C3ffr, fa* ITlfrfa VTOM* ^t$Clf I 

^ I i^Vflfe^s *|5*TO1 ^1 -Ragt© (Watt)— 

cstHft* vmira fan w *fiw ‘sw?’ w«n w* i cut mi$ 

1 S9IC& 4* T*fa1-«5I$ KiluAVatt ) 3l 

4'<F ffr'3$ ( E. Unit ) $9 I *C*Tff& *FT»I £%f3CI> — H 

rt-*n$m i sVwsara - ^ wfe i 

« 

WW**! *T^3-fa*!ttW: e lN wfas egjf® <PTfC'Sn «J?8ITa Sift* W& 

TO TO I fa* CsfcTfalf-fa»11CTfl> (Kilkment 5 Iffo JUTT®*! 

. * • 

•rrssra v* siit> to i *nim ♦pf-rra i sit* to ra i 

8 i ^rtC^^T ( Candle Power - C. P. ) 

— •*$*& ( Standard ) wfet* CW# ^-d® fal *fan- 

Cf3 Cl ***, ^pSIt* («4 V wfo* I *J13 ^3 C*t* 

VII fawi I (71$ 3Tfaw fa^TEI ( Photometry } 

•raw 3 tn iths w»ra cirarftcn c^«? fa*T ?■'*> w i 

a i ^rr&tf^c^^r tfoSt ( Battery. Capacity ) — 
utStfa* frtjfe* «ffis= wn *fa«t* *w&i i <n* c**ttfa 8 t 
wtfctfira cads* famri Mr?« n, m —* *tfipnfcm 
c^Wi %• vtF*m*-vfeiti v<ra *• <*Tt*W3 »itcn 





i ftfro, «rrc , TOt* TO3*t> *i^»i % t&fro n >*• 
^ktoh-*'^ »i^pn { ftfro i 

Note :— 4TO «rfav mtStfa rfasi TOTO 

c 

*faw crofaft *fan to i 

<? 

vjj) I ( Kart li-Connect ion) — 

*& ■Wft ft* CTt&* ’ftffol ^5lfw *C5! ** *1 TO«I TOf 

n cto to^to $« *n, *rt#fa &r*t?:« nTOtt *TO ^tsra 
TOrfa <*rtc*, 4 *to fcpjCTfcu, ^$43 <«* to^tow cs*[ «t 
^feTO^TO^TO faora to«i to c&m mm 

f$11 *HM"^ < f TO ( Completes the circuit ) I 

ql ( Short-circuit )—*** CTO 

fc^pfa* »ffa TO1* ftflftfl TOj 5« ^fin CTO 

to fan sfarai <ltl«WW ^ TOfafe TO l OM* ^ 

WTO*f ^ttTO **faic«Cf ; <sm to* TO ifa 
^Itwiwi TOT TO«t* TO S$6t TO*TO |ti! TO*1 
trofa* totto 5tfs cto to fan TOni to <«*? TOwtw n 

TOR t5f *m <SfTO *1TO J#-?ltTOfc TO I 

( Commutator )— TOW tCTOM 

~4 

Wfljsl&T ^TO’rfa cTOct jwr&malfc &$-$ *tn 

VK*, pfa TO**fec* n TOW# •ffatB ^fTO5 

wti $to*cTO straw ^ cto §totoc* TOfccfcfct* toi 
to i ajprw ^tlcrt *tt*£ ^faroi n cTOra 

^fafctkfrm wf* ^ i cvr$ ittffa TOjadi 
*fa$t$TO TOTOI fat fat TOW TO * C3TO TOWfa *$H 
TO C^TO vwfe §*TO TO*1 TOl TOW TO 1 cTO 







Ifww* *i* w *jp ithfj#* croitft 
<rrc* i to wtli *tcrt s*to* ms 

tstyfa* TOlf TOSTf fltq CT^TOlBhl toto « 

toict 1ir*i v -fv **11 qnTi ^ fsr*t*fat V&raraftt 
lc»if *r*iyi toto ?l*i to* i 

*1 fef^firSSt^r (Distributer)— If 1 WJ v o«fcl 

fvn to^i *rt« ftltfcpra TOn> «nhri *ntfVt to *fir 
^<ro to i fnfawws *rc*tji <s*£rs ffc»i nfc to^i 

& ftftTO to jftcTO ^ *^rti feft- 

to t* f* s*i i 

wtrfSf^-VfiT*^ ( Sparking gap )-rl*1 TO n WC&T* 

^JSt-wpw to i CTO TOl TO: qfa am *rcfl«6 
«lft* *[** n TO fT^SspiH TO% WP sfc TO^I* csfel 
to uwt <«t to iw^i c*m *tft* *t*i tow toto *1 **i 
fits W VIS i rffr mtf** ?fft TO. C*W* 

( Open circuit ) ?l W? TO v wri>T*IW5 ^ifa* OT1 OftTfa^ 

fits *rrc^ «w ujt^&rg to to i mtfat*TO trfTO 

tfl fan *ff$f»w *rffti fNi frfjfw css smi aw *ai flc^ 

fare TO I §ft* TO <$*?t C>ivj>t-TO (Safety Gap) | 
^o I C^I-C&^^Tt^r (High and Low- 

Tension) ; BWfS' fi^WF *f tl Ctept^* « 5t*f* 

jp* fapw wdfaam' faf* to i stn^ ftgrcs* 

TOTOif <*ntf *** <wt f^rcs* <sr*TfVf«re i 

sratf* srcw TOc^t« afwr*i -awcw faN TO <«« 1^- 

^TO, 5tc*lf t*If Ml TO TOdW rt^Cl^TO TO TOT5? 



^83 

$wsw arww m\ c*9* w i %n «iwtp ^ 

WITHWSW Clfallt*! <*fi* i (Pil-cfcWR (Low-Ten- 
hion ) ■ $ltl 1*0 fort *1 c*t*$9 3TVC3 *irw | %ftt 
sp^^tr :*g w w *cwi cifo i 

S^Kt*I W5-R tfq&i *Mt3 mm ^Tfl ST¥fW 
**«i stmis, c*i*m cnm ‘irfw v% ifc-<rri itn.iiMSSi it*i 
fw* C W $*tnfc yfew tf«*l *CT S»W. 

C3*®® £«ufe3F S^jvRRW SftR TOftf** '*fll1 %$t* 1111 
<£f *t<n *5n jnc* i y& t *t r*tr 

5* $*1TW *tftl Cl >R,— 

fe) «k snip* ( 1-ow tension or voltage) fa$j3 fill I 

i 

(l) «rf«T*P /5T*rj3F ( High tension voltage ) 1M I 
m 5t*|^ 3J5H5! IPItlft* 5a^t#t Cl*1, 

51^1111 31 C^<&llR*lIT\RC£i *$C3 *TTOT1 ifol *ff«u 

fn*ii sin* iic® citm^ft^fonre *ffo? 

5f*i^ fop* *it«i it* *t c?i «rj tircw nit snss 

C1*1C* fop* 3911 111 I ^ ft^ICWI WTl 

^1<fj **t&* l^W 31lfcs CUT, «W C*f Itll TJplflf &nPR 

¥W '*ft Wl* fl** ‘1T1C*1 31 TtfCll *3 C*1R $f«R 

f»r»i*twra tot ftifro tci Elites *irfmt ito *rfir n«w 
fell i"jifR i$r® nta i 4ii5c*i t*f vtfr *finni w 
ftw *wri *« *i i cwfror*! ci* s capi ^■rtiY 
to «ift tfroi w? lire •nca fro entity c*idm 
tftiwi TO $111 1J11T1 «« ^foltWTO TO I pi!** c*R$rat tfiw 



*80 


iLJaaeo. . ^ . ... . 

t c*nwzt 

<4* *9 ftftfltfWI TOT ^ C*¥ 9 GTO TOT 4* «fTO TO V 

c=tft* to*i ^s 4 m *t*i *rrft$ p* 
& tun »«*8t TOc=tf vow *rrtf 

! to fro <«*& ¥tcf^ 

r frorftr® to* swifts .TO to* 

1 TOJ O I* « C3I9 TOF*P 

» OFWSI fTO TOufos f**1 <£p OS*R 

=3 TFfs? fro fcro p*n 

jS $TI1TO <TOifa9 TO i ^ ct* 9 
1 w^rtf '■sfai «*$ 

® c* ftf^imi *upr .*toiwi *t#t 
fra — m *t*i ftpr^m TOc** 

■ro^fa *TO yn\ to « *pfc?i *ifaTO *1 ^firai fww TOj to 
s?t c»i* 99 $toi ftp** ft W i w to cto TO c* 
C39 TO*& 9ftc« TOjtfa<® . P'StI? •*■&** frjgifw 

*W C9t«c TO TOTC 5 ® & *TTO **f faTO* 9tt$! ftw fa* **fl ( 

* 

<sr*rtfta toi Hftror TOr «to ilSu faitcf 
u*\ i c^n-dr^t^ **rjW** to^to TOttoro 
*^frow *tfa$ p* m, tow ftpw «mwn» 

' • « W 

%P1 «R3Rff <*fTO •TO 9(Jt*l *1 V f 9 . •■TO TOF3 TO f* I 
TO9 TO CTO TO C* TOW ‘C’lK^^H’ TO JFTCfrl *f«R TOI 
5Tfal« #H TOifc $TO TO, Cnt TO**fct* TOfctft TOScfci 
TO TOCTO TOT *1*H ‘Plt-cTOl^* TOfl TO't TOI 

^ftro Tot tow *to n i *ro wu'to i#i* feftfat srft » 
^nProf TOrft 9 toppM*** fro «3ptf$ ■Ffo TOfct i 
>•— CTt 



C«rtt5^f T*l flfWP , ^>8^> 

stNtfi s vt*i w&\ f*tn fwd.i-vfnCTlN ftsj* 

<2JV5 TO* *31 TST^Ttarl « fJW PlrttTO (SfCOT <3# Cl, $tf- 
*twn fos-umpft to»j ft«t <ws **i 5 ? fa* *m*twiST3 

fa*S, WIC^ 

, *1 *W Jf* $Tf1 

*st** m ft* 

>*<r ftfl §*OT 
ftn^i 
*a$ <s«ct *n- 
frits®* fttf'fr 
fa*— >M '3*3 i *tt- 

srtsi fire < 3 ** witnrcslfc *tt3*t>c* ffatcffti toct 

r 

VTtCf® *1 *Ttft%‘*lSW *11 ftf I SJT^CStfl ftjf 

V o 

TOffc* TOci# TOft*i> *if*f1t* si *fafl ®ilt* *9|fri*wl55 
*!««& *fTO <H«$tf *31 ftf i *f Ttw ftfall *M 'StlW 

f 

c* tt»ii^Hirw v cs®f fa**, *fmsts*t> fa*s to*i *sts* 

<*fa* *f i i*rf ifirt* c* wen wws frrepfa* *fei 

t 5H TO* **1 ftt*w **fa«rf*s* CSf *« 3<tts *w staffs* 

«l** *n if I firti *K#f §*nii at«3 ffro *iKf i wrcs 

• % v » 

$ ** 5tng*s fa$& <stii|t* wrt’ff §*i*n *rii TO* st*^ 
*3ttf1 fTftf*rns t*fjsSTS *ttfj fjfltf *31 fTf I <«t**t 
$*f*Hfal**** TOTO’aHtftre TOfft * TOPHI TOttfJ *ft* 

X 

•fTef u ‘cm-cfe^n* iiN v tstfi * tocti miture if« <rrt* i 
c* *** to* «mftfiii miKfi TOy to, iwittii ^ftfi<attf«Tft 
<71* If W, $f Itf I TO?lf fft* <71 *TOf *Sftf sjjW iff ffaftf 







• c*rt®^r 


SfcTOR ff | 43 K «TffTOfct* Ow TO TO WTOT* 
«iff 9 TO* ^ 5 t*f *TO ffes f? tfi sr etfros TOtfcm 

toi wm r f*n to t cTO *rt$ta "c*fi'(^rt 3 f TOjacfei 
■rtw to*i TO *fm "TOTO** fa$rc am *fin torJMtai 
TO TO I 'Wt^f TOtan^-TO N lTOre C»I 1 -cfe 5 WT^ 
TO 3 «$ 4 TO »tfl 8 ffl TOT* Cf*ck(TO *ifm fUt TO 
TO I TOCWf* *C$TO W* | 


STOtaW (Induction) ;— 

4 *fft ^TOItfa Will* 4 ¥$t TO 9 4 * c* ft* 

*?TO m 4 n 4 to* w fin c**t ^ifasrfts **i m, 
to c*r«ii m? 4 ft** arm rttt cw*r *jmi *to toSi* 
^«a 4 *ft 4 Rtf TO<® «*. ,cnt fa$iw f%< 


**ii to. to* c*m m, *f*r 4»*«8f $n *t<p n c«Acn ** 
to 4 *ntfii« fa?ire? c«w wgm wci wen *iro*» 

tow TOf ** I 4&W 4* cto cAcm 

• • 

^TOkH «TO ‘t^t^irm to*j' w m i 

*fw 4 to* 4 * ctosii nttfl TO*to 4* 

cm*, w» TO*fri fTO* c*tc* crton %i» n c*ra *pr* ( 
«fTO m 4 ii*r w* to* ^tow to*i *i 

0 0 f * 

s*{S*«t*i&® «ir^fe 31911 mi ( [5«—^t» ) 4^8*1 TOC9T# 



f&ar— i** 


W f*«1 fa$T* <3* afttfr* **f&91 C*<ft 

TO> C<W C* *r TO 4 TO* mr 
wt** £*n 9ifn ** *i i <«wfir 4**r 


■ 

TO C*Aot %*fl «flt* To ONl TO C* J** atf*T 


f* if! I *lt#faK4* ft* *PT« f*»I I 





C*i t$^r 

s— « cmc¥ ?to fci- 

!WJ Pun *lfo «<J fc*l! fort g!* !f*J Off « 
TO, <*!t 4 *TO TO g!* 11Z9J *tTO !*1 !*R Jfr ^m«{, 

fam «MI? ^ *fan *1 wqtiw? (4 irwi fti c*^) 
*T!ffa* tow* wj TOT!* «i i <1^*1 >jto* fritc* fto 
TOtt* *1 c^^tot^h w *rft i b tows toj c»rte 
!lg!*F to «!Hi!, <$ g!* <n<g* w 

TOj ti«i i 

^TOtt* *$t* Bronte tow sire? toto 
totcctowitoi (ffcar--o*i) 
jiwtocw irPfo $*- 

!TC? 4<K TOJ! g!* 

*TOT« *f*fa $$!ITC5 I 
to*i (Coil) i~m* to»f *froi *£t! <a 

torto « «t$*fo fra! »ti TOt* 

* 

to*i «»il !U i fcrwrw «?fe« tois toj cto wtet! !t 
**w cto toj! w^MTfroi wniare <nfTO*fTt!i ^ 

rai w !i *i w tow* Vn* f*TO! &*w fa#? to | 

* 

«ratw* ^wre>*mc*6r^ t^stfro *n*ni m ^Iwi 
tow! *ctVi cto" toott !tro TOts* ** cwg <3jrt 

TOt TO I tTO fro 

^tctr* wtftra rtw 'ftip^fifv 3rH i 
^ jWW***t*T TOS CTO 1 ! ( !* ^fttafo* *v ), 

<«rtf *$t* StCTl 'fflt W TOW! fro !ftfe 

| «fl*R C?!‘ !t$¥, !ft «8f^Sr c^! CTO5! %•»! ^WT N- 





£ 8 * 


. W». ■****. .... 

C*Ttw^fr 

•A' “ S '"A." v A '•n "S **• i* 


toi *fisr *mi *t?wr*r w 

«ftC* <IW tfpffcf tom toct* sw fan C*W 5 t»W 1 to 

TO ms* 4 ‘cfa<*w pro -*t$ w, <*nt 

5ft 4 otjtI *frt* *% TO TO W <3^ fag* 

5TTO Cf^ «w« fTO *t»J *4 *« $ft* *w 4 p* TOifro 

$$6t toe»i4 f4k tow 55 1 fro fcw sift’s w* e*, 
4 TOW ft$tt CW <WI faft<3 CFtft* fi*|?h5 ftt* 

'SMtfa® F*5T5 <s4i 9 VS, TOT <Sf<TO faft’S f*5K 5tTO TOC*! 5 

TOT r ' * fasi* CTO fTOjfa ft* 5«5fl 4*? C55f £Jtt fafa<5 

• • 

cw* w*** 5 «flra ^s^nci* 99 atm* m awt* to i 
*!CT«t 4 Tf fi|f» »irs *fa«i w *ifrij ftw?ir TO W to 
^ pfaTO fccsro to w, w gro ir«i s»tn cf$ ^ * tow inn 
*F* (5 ftc* «W 5ftc$fi?*! ftc^r^t? TOtf^ *5 I 
tow TO nWrSt *»CTc«m — ■ wfa cpi tow «to 

* *ftc$ff*T— CTOcfc* *ffa*fti 3 P 9 . ^ ^ *fft 5 fti *5 r.TOdfcf 

crosriftTOW wk— ct tow *pi ?lt® <tof 

sfl, C**war TOW V$—qbwz$9 TOtfro 5? | cwti • 

tow' nt*TOi ywwn r*.*\ «froitH, 

■afWfffa *tfWSrs ctokIoti ww ctoic$», cncroiiites 
■TOtfoflwi TOttro c5i«i^ t?**ft* **w 

STFTt* (ftlfcwW *0WW FW I owt <fltsW 4* «TO 
•*CTOtt&TOF TO CTO#C* *tfiTO 5 F*tt* in^lTO^tsi ^ « C 5 

*ft1 tfl nTfw FI WCT 3iJT*!*w1* (Transformer) 
*m 1 %ft|ftr« 9$ ftW TOW IrtWPMt* I 

*i ^pfpprsi «tlFt It toct cvip^f^cii 





* 


ZO* 

w cf *r srt * sfal *r* n sn i am cwi to, afttcs* 

*w cvt *f*w to « ?tf«* cff ^ fa* fa$rfa* cf* 

qtf *1 *%ni-aTO frspfa* wi err *«i*tcro 

w* cwt it as* *w §*w* *ftn ^ffre «ttt* c»it *tro 
fatffa *nro6fe* *wm forran *9 at * cn *rc*r* *tcto w 
$*«r ^W - f« sfl i <?!*** tors arft^rtt *i st*ra 

far^ rfra toct* cro *bto$ c?w **i to c*il $to 

$if«w* *to afcTOfs w i oifr fawn cwfare to*1 
TO, 4*§l $*fctf*ft C3*Ttt* *rfa3 to*i> *i *TOt»itOT 

t 

wrot ^froi, faw cw ciw ^T»rr^ csfas «nr feimca* csfei *i 
fim cto *c* i ^v5t$rfa *cicto c*rcr®iit to»t 

V 

«$F5 "TO «TftD$ 0l?St ^WWOTI I <£)$ **f 

V 

%$ vm-i# ?^tyto wre vn 

to i <totw* c*rrfrt tfaw *m toi *^faw 

’Dtw w*rw &mfa& toi m i <&B*i 
to*tc* sfa toi ?5 9«n— > i d>*f»rc *1 TOrariS* 

*£W | * I itiTOfftCgfc *CW | 

c* TO anNtt to- 

faliftl <W « OT *1$J JF* *4 ttTO TO14FTO TO it ¥OTC* 

"<M*i- TO®Mi<sTtcaftt to«i* wi 

TO • fo$— i 

•rtari^LSH 

i - tii^n‘ p,p -stWft to*[ 

S,S - «r TOtSt ¥CW v C-¥^lt^ C3fT» 

^ B-^jfttf* I C-^C*TOl 
I— *** vl*ttoTOi r-jjiw^i 




*o:> 


cUftt *zw*w fsttn <xm flirts i 
w <s$ csftfa tow to*c«&* cro* wn t?w to i 
ffrS— >*» t*1^ Wcaftt *E*PH WW <«R«t JRCTTO CT'ttsr 
fimt I 'i£ TOR*]* Wat^* JRCTtt CT* 

t$c*[ TOttI *Wtt* C»IWrtft TOW dtffc 


cTO^grfralfo tot i 
> i dm n Id? i 

* » $ I 

0 I ^SpS’TT* I 
8 I TOWTO CTO, I 
« I • CTtTOlSl TO*l I 

1 | dT^arfl) TO" I 

1 I frftfoftT I 

Tt*f|c$I« $TO fa® 

tic* i w dt* «tn TOt 

• * 

fnfnatnra toj »i*« wmflta J* fwift *rtj »mn n i 



*T=? <ST$C3lS<. =PC=H»1 ;-•«* ««•( art^it* 
tt? facto cawTOr cwfarofr toI Ttfas ?si 4* 
*iwtK dftorift Ttafaft ca* to, wmk cTO'atfi TOfacto 
fat* at *trm fill 4*ft ia$ifa* «jfaw ai dfa n i ^ 

nrfV?, TffTCTJ Tlf^TW TOT Ttol ST^TTO TOj 

TOTT^fl 7ft f 1 1 ^ TOW W *t$P8 *Tt* TO1 Iftfiw II 
( fear—*** ) ^itcafetOT tffcsw to *1 1 


cro? tow **ro *?prrt* tto cto'stSI *ciw 





»>* u *• ' * r -*"V 

j*r=T 'S'fesrifte. asl^f 

* I <B»**tlt TO*I I 

*% 

K I C»fa CTO I 
« i cncjrsfft to*j i 
s i 

4 1 *raps*n* i 

* i « caiTO i ^ * t 

\ 

1 (Sf S C3i* ^’ITwfe *jTq I faf— ■>*• 

* i i * i to«i *« to^jtr i 

ifTtH C^t* *ff* W *1, tm m *TW <7H**tfl tow -m* 

i 

-nt'esi m i cn* m s«r fait* *m fwh *fro ?*w 

$$t* ^ITW* ‘C3* TO^’ ^ v fswtpnr TOW *fr« tffC's 

i sR-’ST^fk TOWfl to»t«w nt r *N c*«tra wtcs i 
fear <w>ft ^-sivtarffc to»i fafoattw *#® 8* -stw 




fwr-o*> 




■icr© c*Jt& 5 sr 

. % l f * \ * v > -«* -v* 

fawrtii suites i <ai? irforfi, ^spsro faroi 
»t?tllf«f« TOt* C1TO ftlTCf i # 

<w cifire itci ci^ww'ti toot srtSutJl * cw^tft 
$rcn iH fwt i tow sfwtsi to *% n ** c*iw 
fa* tHFOTtl® 41t TO *fll1 %5® crow itn turn's 
811 W OTOT^tftl TO 8*, 88, cA 5 TO8*!frl 8TO tfflt nfe 
%^W*f fcpwfc 8*1 13 I 161151 8E1OT 81% 

CTO> 8tcii> ci«n ill i mi? $*ifsro 8iclj, sttoto 1/2 

ftfafa&ti ut*f <1 8T* nit* ^bto 8(%s 8 *ot r «r*a: *tfe. 

1TTO C®IOT?1 ildW 81 I 8TOl*dl* TO! 8flC$ 8$C*1 

fac* fiw nfare *jb 1 tote® cTOs»c*t to 
*TO l 111 %$IE® , g*ll 111 11 If 31 CTOlf! Wfffa *1 *1E8 I 
$TO fit* =11 llflC! TO*lftl 1T1I CTO 8lll *IT*11 llfel 

sn i sto fin to« mm nfara *$ot ffyn wr fa** #$*t i 

* • § 

^n~tc^ -grfit yi^c^W j^forsrEg 
^WchcSi cagfgnc^rgt^r ; hr* *)i 5 i tow toj 
4J8& £18 =TTTO 111 W» & Toot <n8&r 3Tci*fe *v« w 
««i? to if®, cto it®i *ftrtcflfti itn *jffi to itn 

fawn *n TO‘W i ifseirwfl wctfa toj btvfo nfm 

W1 81 I TO £1TOF =ltTO 1T1 W $ ?atifl TO1 feffl 
pTOTfWl (magnetic-flux) if® flfs&l 81 , Ufwr HOT* 
%*tc® ®tci*& fcvra 8i i ci cto h <ft*® *fic® 8*ttf cifaE® 
’tT’SH in Cl 3C1J1 *J^tlTO 8jfe. m <UTO -Sfft 8NfK H18 
< reciprocating ) ^6 <STV9 811 TO81 ^fH18?l8 8 HC^1*T- 

cn^t, cit jfrfflr i m c^^prro fipr irfiM toto* 





ori£-s fa***? 

' ’VA/ V w / / ' 


*08 


*ife fafira Tf«ft <m »r% <U*3*fa- 

S*mr wm* ▼» 5f5 i 43 w wr tt^icti, arm - 
caoJt, ^j'fw am c5ni f^ffn i Wmta fi*^ ^frm war 
<itoict ajr^catfrft Ttftwrft 45* <®T5ft »rp $mi ^tftftm, 
CTtfafro ton fro ^fifil 5$*t i aTHtartt TOtw. $ smft,— 

f 

*> i 5Tt-cMi^arM tacft i * i c*it-cfc*tfa anwjatfrl i 
Note-43 TfW W Sftft aiftjmftl 5<a1 at Tf*5U 
d&qft rtOTfCW rttfo 5<a1 5*51 5^*! | 


V ^ 

> i q*.* wr tafc ( Tift c*f|q*fTT ) i 
* i wtirot* 1 ' 

i' 

« i to»j, unfit, am ^ntft i 
*f$j ,— -5 nW v wt&5 $m-c*iimft jm* Tfo «rfvi cWpt 
^ r.T wife qtc^ «rttr 45* 4 $tft emu tot s 


TO* TtTft, 5ft %5tfc* {OT fofoa qfol TORI** 

TOJ 45*S) TtE5«i> OT5 55 I 4 TOftd fcm-cmfm 



WtefttS C5 OTTOT 55, wftw* 

cnrn-fm aMrftc* St sftft finite 

55 5Wfa <5TfTW3 553fft *te fanft® 

fa* 55, C*$ ftflte ?FW s W5h TTft^tT 

’BT^&ftwfet Tfc5% T51 5T5 1 TftfTt* 
WTO C»n*d!pT^5IftJ?Tt$1 «ltl C5*ft 


fa— W Iftall CTl fafiT $5ft fcTO 5<ai 


T 51 fieTOl TpR *rt I CTKfraTR TJtTJFH&l <fcf*C¥m TO 

tow *|it Tfc* i ftrhi fw-cwmntw c^t (**i) mm 55 1- 


ioo 


c*rr®^r 

A > - j S *V ' ' "• 


5i^-d»**Tt=T , *nt«tj:*tc@t^r ~s 



f$3f — >\s« 


* $ftca mfttTO: i cat$1, * *.»t$1, * cartel 
irtn ut*tw$ ?i cnlij?a fifayn cat* 
cat 3 ? ut*rprc$tra cffa® ^nteal tn, $*t? 
at? aa$ afa fa& n*ro« «ttca i WwSj 
aarntti &ga c*it*t a *n?facas c»tat*"t wfai 
,n\ 9 [ i aitn >tan ?afat? w cwfaa ?tw, 
cm naa ajN wtfa fcw-c^taafii aafaa a?? 


ffai-cntitafn an^faa aafas atcar i ajt*t pat>? $9?-c<ita, w f n*i-cntifi? 
*tfa cat*? «rat« ifa s?l f», ca*fflt iff? it?l faa* «t*. « aw 51a a<K 
aafoca sr*tnr? jjaa-nfa ftfa *? ntft* 5? entcat^ $s? « «?fa*t pra 
nfo atas p, atn ntw'st? *c«c»i ntwfr ms m *n, aw *tr?$ ass 
*fa 3 f atrst 1$ **a it? ait itfitora cat* atrtT atat? V? »1 1 fal id* 
’Ttatcar $91 a ifai |?a nfa caters ?tit*«i tifa* ata ataf? ? a*fa 
cifitn fara* *tHai cat? afars <it?i itf in* irwwtfc* WF[ fa 
afar* Sntia?, aafr fl-a utatifc aa^aW* ?t*i iwtta 
an* utawftl* aaSUnta^fcit* fa^> ®fa caca cafari.ntwi ifft? ca, 
Knm ijti cifcfti aaUr cntn x an?%jta tifcfr* fafc? cnta, ft?' atafa 


Itrscf i aitaoti?? *)fa aipm* atitw* atil attf c? s*ft fea* cnt* 
a«tt<. cnta v fiar& ffc»ui|tn$?l*l n*w* na*n*ta ataft 

( attract ) at*. fa* aa »?3ta cntn x faac$ n$*i cnca fc?t*l nawrca drfatat 
CW ( repel ) | ^ Utt CTtfc* ftfe a^lft* atffa C*Tt«! N fa 
«ffa i 4 $Ht aitaca§ aiittca ifca Sfttf* aa iaw* cgrw v a^k 
%m aafica ait wffa cnt«\ afa an? f?ta itfas ftw i cat^t 
$9? a?t cat^t wfa cnta s ?n itfati *tf« «nti «, aa^r twafi4f-?y 
(Magoetic-uc’die Comp***) itth Prcfci aaft cntca? fwca nt€*fc*t* aa- 
fta ijtica^cntca? arst at afa &*, aw ara^iatlt cnwft fa 




fufa tow faift® ®ta #*Bt *at 4$ ca. c*Sf $yt*a jar*® c?iftfi 

|Ht ^att® <aaf%® *i fa, Itaiflfa 4®ltc*$®a * srtallt* afaa 

crtta. a*n atai i y®s $y®-*iftt<a mvtw we wan a aft citat* 

^fw« frtalt fit® *|WWti atfac® can ala al «t<k c, <a)f rt?tc<$®y 

,# • 

pr* ^aita ®t* ®tf tat aria atta wfa«. jiyycy atf®t®| afoa' i afa 4*tt 
®y»ft cafa ♦aitf $y* if® faff® ®ai at* 4a; c»fW!lt® ^a *£s ®faai 
fafo* *al an ®aa cwai yta ca cal «t®iv fa yt«la $1 «rtm fl «j*fcaa 
cita ilwif i 4y*fta $y® rtrs*1 ata, ®tftt® awfa® itay 

( Load -s* one ) ff1 at* I Iff a Cltf v Wf fff 0W1 ata C? C®tf ftfa* 
ftftcfi aw stai atm i -sata «rttf faSsw. 4*lr yt®tfa® $y® *it*rc 
Ji;atf ffaattftff ; it §y* rtc<la facira ww a f?i® art ®va Icstaiy ®fac® 
Ufa® i assts* at®® j>y»$ ®ttat ftci i Hit «i® gy® ftw acs 

fac*f*f rtartftf -I® aiat *w fa 4a; $f!t® ®<aa »w itlf fwr» fa i 

ftfltftf (Cast-iron) flftfl 'sfift (Wrought-iron), fTta-ftH, IftCfa gf®f 

Hit t* al f®® a«ra tflcaa gy® hi* fa, ®<ra Ifttwa gy*y ®fa* fin* Hat 
-Hi ! rttfcf Croat It® at* c*tf-fft®*MlOT ««n®: gy* if® fifty® fit® 
®tcy at, f®® 4®ata ®ti ®faat *tia ®fat® iTfaw Ifl %s ae fa at i 
flt^wl ft «®tca *®® ®fat® nt4l at* i > i gy® flat* Sweats cb^ 
t«y ^pftiai i5«a ?M empa %♦ aifyai Sfta i*ta 4W» yfai* 

^y^y art's f« 1 < ) csia jyt^i c*ttB v 6^ vfvs\ yya yfaw far^i 

* (> 

^ta ^*ta tw#t fs^fy^iw ^ta s^tlai staww® artca^ wft* sattwe 

« 

j;y*y arts hi i cyt^a sttatwi atf fsa ^y» c»tcatv fc*ttca afss i 
fh»i |Tay ttft sfaw ®ata facia as *w*i atcatsa i catena 4a; 

$ycysi/tfo y^pitca csti iswas ^ysa artsyi, ^ataacajssl 
■gya^l yfc vfaata fa*tlt« ifv «w« n a at |ys ifaKS jti *«, 
ysaa ^ia ^la^ |araF*cwr si flat ata t I cit*! v *** a^ 
laatce ittaf 4fva atatf*if« atfla fit® itta at at fanfte 
atai® f a n, cnl fata® awta fltf carta at® flit erttf v *fa® fit® 





C?«t $ffr<5 9C*» >iltlwc$u *ittV5t* 9tff9 ¥fl C® flw 9It9 

c^tcani t%¥t» 99$ *tw st* ffcn jt* «ro 911 

ftfef « fait* 2t*ft^t *w*i ntic** *$c* sn ft* 9f»*t 
*C*W *f»f*8 $9*1 91 I 3891 I 

9jm v wt$T$ anro^fr cwt^ t*tt9 f%39f*c* <*tc9'm wrt- 
9t* to ttBt fatwic** S 3 ^ *wb to 99, fct9rc?« cmn-^ 

( Pole-piece ) TO I *TCTVf9 49* C^-f*W9C9 f TOT «jfe»f9 
*«T TO 9TC* 9T«9 *t*f Sit* '••*. ffi* I $9tCT9 *Ctf 
5T9§T OT S^STOf ^ r 9C3 *tft9 I 9jW v FlC&t9 VR^t* fe* 
"H* ^9 *$ ; cnt *TO *t*i “fac**^ I 

f ft 

fat**L «WC* 99t9 WffaTO TO* 9f»«1 ^ofstSI* ^ s 1*999 
9*9tC5 I TOTOfa 39* C®l<W 9t*1 ■«« itCTf 

91*5*9 TOT99 v«t9tt 'ssrfdl 5T9C9 3 »Utfa- 

C9T? ( Laminated core ) TO | $9T9 ^<991 <4* C9. 

' • 

991C$ vafe-^tC?.^ ( Eddy-current ) <$%% *9 **, TO*49 9^tC9 - 
m « VlWVf 9f9* TO *1 I ^Ri| J 6t9 41 W x WB*-(TO59 
*C9I <tft9F « *f9 <& «rtc* 5t9, 4*8| C^W* TO <*m 99 
m% t9t TOt$tC99 =!Jl9l <TO TO §91^ *tC9*1> Spy® 99 
<49t ^ C^C99 f*9tTO C9$ $9t9 C9^firl^ <TO 9«9T9 $9f9 *9f 
<991 ^f*9» 9PtC9^ «9tf9^5 *hl ^TR* Ft9C* 9(9* TO ; (lit 
TO9«k* tafe-TO9^ TO 9t9 I ^ *f*9* 4**1* 

9tff5 <ttfTO <BrTTO W9t^9 "ffe ft* 9? I ^'5tC99 C*19 
TO f*fTOl9 TO9 91 tflt TO 99 1 ^ 51TO9 9C9J 
<«* f^^.9 519C99 <99F9tl9 « ^*19 5I99&19 01^ 9tCl 

firc-fiK ( Slip-ring ) I ^ 9^9 CTO { Centre y 







^ 4 ^IOT' 5 t*t* *rfTO* * \V&m TO 

*kotot ?? i $rw m?s 5 v wen ^-ce*Tfa ?$9 

( Ball-bearing ) 5tfa l *1 | *P®*rtt*3 fas* WJ&ft 

^T*n, ^t?*i 3 *ra to fnuqi-<$w^ fctffaiwi 4 * 5 t*N 
ca*iw ni$*1 « cae*i *r*n to* i- 

)«» fbtai 4*ft TO in to‘ '^1 ora cTOfaw* to 4* to 4 TO 

r v •* 

^4 cm* e**tcf. tfctts to^to ►& fe* tow fnrfas etc® ewi 
qttcww * **t *t$NK* ce, cro tow Set* to 5m TO fa vtw font* 
■to « *i«ot* TO cto evtsf tow f*?K wfro etc* TO i >*• tow 
-<to FttM to* cm «tlc 3 » 5* to* toTto* *«j ffit «wtfe® etesce 



fsar— >*s 

4 $ tow toot* to fnw mme* *1. *«rc *»mw fm emtsfa faf 

OTtM?*tCf fm 4 W 4 w$* ‘mi fait* *fTO* , * 84 * TOOT Win 

mfa® ff af* i **? tow owl *t*c* ntdrttcii nr etre f** ante 
mi *W'tfw *?*tc* *m $* 4t mtn tow toot $**mrw 

*n*t® elftrc* i **4* a nn toot* *c«ij f*ei* nvtfro etro i 4* 

& « 

mm f**#te wt* etlc^m* toot *i cwstit toot f**w mm 
n *!> ■ je* • ml etc® > tow nt»n Wt* $** *iott* c*$ 

mm f**w *ro*^ e*tw otot« tit toot f**w *®im ** 1 9 to* etc® 
« tow gn *tw* f*OT* *t$*i, < to) ^ * TOWn fam 
*tt%TO«f ec* *« * tot etc® ^ **ti «rtrotOT fatfls fa* ym TO 




* *wtts ^tftTO »tw *t*r to *rw cnrorttfc® fro< 
awTO w **1 i i «mi fit® * TOt* TO TO« cucroifc® fasn 
TOi=* H i jp^r-f cw ittreci ci TOprcfcl **tj<ftcw <•* TO 
to'sto ctoTO toot *nti fop* nitfl® *i i TO 

on i «rc® to ntlc® ^tc«r ft* to # oti cfaTO" TOfaft* **jtf 
W TOt it? i *?** TO'fetiw citfctft TO'st* iot i 

, snw v c»rc®l— fef^L «r?fe Sbw N - 

CatfctC* TO^CTCSl 4*11 

?ii i l*t* t*r* to- 

oths jfin wc^-cto 

ff# HttWS sff® 

' » 

*fSl^|5f TOT C*l$ «tfc 

cr^TOftstc* Uqfav *tfo* 

^*ffo *9 I >$>* fc&3| CSTfetft 

cto ^r ctoh «spr*£ra 
sw^twiSifl *f&s fe a?w 
ttiK? i fwr — >** ®rtOTVra 

42Wwi**ratif oro 
*fcrta* i ^fli fro *rfa* 
ftol, <3* f^TO' 

3&JI 

'mmtfa fip tou $*t* am* *tfci *riot* 

*w cto firi -fiw* afeinR *i sn i # * 

>«i ferai “fff* v Shifts* TOtfESf* cro jt* cito ifat* 

$*ta CTO « TOfitoi TO 4*ft < u * TOfe* toft cntro 

^TOiT* fcro* fit®i fcftwiTO^'U’TOfoi 4*%v* 


//////a\\\\Y\ 


m asss 


////// AWW 




f&3 


cvt^r=n f»«ra»= 




life* m\ itcwra fw ** cwr i $*t* i 

qt« <a *S firewi *r*[4 'fa *ta'vti *wws toj struts *wt*s taw* 



frar- >'»* 

«ttt* «n^t fc*ts stoma mafact* -nittn si $tc* sTfasts •nr* 

>4 

fwal «rtr* i 4? sjt*t wcfci * fofawts w ■ *ihf fans fc*tist3r » 

1*1 r.^fSftr sittn'et* «k*Wi 4? ca> *amw sites sttsa sfsrs ijfscs 
W St l $t*tS TO,** *mi f*l-*W C^I TO* ft** Ttft ** I TO* 

l 

<w\ at* S*t* csstfa «tffca *rc*wt *<s m sfaa w ftma ^m^ti 
**ta faaa TO« sift* artftre $$m f*$f< ^*-fr** $|sj i 

tosib* cf^fi at* ct ^rrawcSi wn **« ctot * %*i cm- 
^c« f$Fi wSr sw snsrwifei fas *fan* OTma 
** i w »im c* c*r*tora stttoc&i tfi»pi fofe fa*i wi ^tsai 

cm ^ Sii *ic*w cvrjr 

&TOTB ftft* s^Ct* *T*t ft* *Tf«T*T* <2fc*t«R ^ xStfl srl fivu 
*rm* S** tffOT ftffl* *Hf3 **1 ^ *1 «iC*TO*fc* 

W ^ ®n # ctI w fon c^ <.to «wt* *te*ti «ot«8f «ifi 
w fees cw states i frar sn^ttr* stiH « <si r «rc9W 
cwt» slates i sjftprfi tfew* nft« w *tocs siw 
TO;j*ttia»i wft* tfwi ipdft *kctw w fac*i i 







mm mm 





* fear— >«ir 

• • 

^rtw <5t$ <$ft Wf v W£&WI 
fl fqffg o^lw *TF» *$w 

itf9 4E$ft ^|C¥ } ^ *fa*t *f&! W( 

tt * cH.frft* *i * ^tw cmfe 

^ W? dtf-cfcpH w *1 

*wt fh i ir ^ *m* *n<*m m% 





r*?tWH t»«w^ 


**i fi i 4$ ’Ttwf’ti* mqtwR ^r< m *ti i 

*t *fm cm *%»j« fi i 5f c*tfr 
*fewr wmr c*n SfatSf cm* *tfa cwts j^rf^ *mw *1 



't53f — V9» 

*t*fw* *>c$— 

> i *$flfcsp (c 'tontaCi-'vTcw) i 

* I $t*f1 5^| (Hollow-ShaU) I 

* 1 (Djsiril)i)t«‘r>jjinion) I 

8 I ( 5 ) "fWspitfl ( Condenser ) I 

« ^ 8P*tI-C*rfe «T1 fa^OT**!** { Cuver plate ) I 

* I ‘II' nitC*Vt*— t * ) l *H" Atmaturr ) i 

* 1 *n fnr9c«i« em ( Cover-piate ) i 

► i fir*t-firc ( slip -ring ) I 

» I *H-C*ltf« ( Kall-b firing )| 

>•1 *m$ f*T» f*t%H *1 ¥HfiR { Shaft with, pinion or 

coupling ) 1 < 

rtst ifcpiwrite Hftt** ^«rc f?n mwiow c«rrt»in *#a 
cw #i 8 f*ti *iw x ?n to find a%nljp nf^s n?^ 4 tw 
«rtnfc-jsroni fan apt ’Rirpt’ifSw ^fntos y 

fcmoiw topw $*ra «wfci wi wm <i 1 4 wi ij'vi 
tsppufes^'sn *nt <flw i orc^atft (*) 

*rcw cm n 4 t »• ( 4 * to 44 S.w.G.) 1 



^ Tff. * <tt?*!fro y*m n j cQt^tc^ 

TOt^ii^qf* t^wm^TOtn ** to<&to*i ■wfo its ^ 



to i vit ctot*[ TO-cfcpft TO^I fcm ** <w 
scffctffcpnTO *isto w fa*rv *tjttfiftH *j \ 

*ro fito 90® $fro 'in* wtf>8t # ific»i »m$s}w 

faf ^faTO Um cto m qu* A i *$ toto <tw 
*faltf <St9TOl Wfil TO ^lan^r TO^mtTOt **1 9* «IW «?*!3 
to TO<& i$ s ?fa«i wi t*rc^f«<sn nfe* 

»IT*n^n TO*1 9? ( <2JT9arfft ^i5TC^«tft TOTO mew TO 

to TOcfcjfrR ^tc*n> to * to ^TOtoi nm fro 

$ni w v tfc* *w fw *it« Wti i m qfrrc* c* £ 
<m TO*n* *$*i caroro to i cTO'crrffa w* «*ti 

fiw-fiwi qtlit ^tl TOfa-TO fwi Mtk^Mts stu «tw 

^ to to ^ira >8> fkarofira 

TOlUTfWl 

TOW! TO vgitf TOTO ^Pl 

jpfl TO aitTO *ifts oTO itufcf ; tltc* TOTO TO » TO^*TOi 





osrtSsgr fwt^^ ‘ 

^ <■>« S' % S~‘ / m “ r% «* 



4$ «, W «tl^ $«*1S *$«} Q*tr9*t* C^^PII 

vtratfcs *ifait r « c^ wi c*^ * cvt ^t$*&sw I# to* tew* 
*forta cs$t *w 1 mm *twtei 1 4 W* 






^ s s>o 


<i¥ ¥fiwntTO^ti cttftonrw^ 
*tc?yfc¥ $ ca*ti 4ftn tow? *fics ftie to, ow 4tt*$ *fcK 
jp»{4 C37 f$t*f CTO*tSt y*tj*t$* cyy 4f*RF *i i toto «ttwt 4* 

« I^T-nt 5 * *ty| (Tin-foil) 444 I «Wi «tW *l%« <* 

yfra 4t y 4*tfa fcyyrfs* jftwH 4ft¥ *1 1 vwspitcta 4t*j tor* 
jrftor «tfc *$ 4*1 ** i >• *» «, \ t^jtfw * *. «, *j ► tsitfo Ito ( *t? ) 
*1t^«f»!^ *H*4t* ftSt >KfV4*1 **» lift ^Wl* i* yft *it«. ▼rtf 
« *tc*$ 4y*tfC* TOU^ft** C4*nftft^t *ltW-VI3l 
TOflTO f*W faUTO 4?S5l I 

JV'^-’CosT f^T (Contact-breaker) ; — 3fn^f tSfCfJt 5 # 

4$ will foSifaStoy forstw yn^wciSf* *>n yi4j$* yfas 
5Tf*ra *T*t y^i^M^* ?rt*i yf 1 *^ f? i §*1* toi c*il cfcpit^ 
<$4*1* #5^ 4 'M* *t* *lfe 4$ 4* i ’tfu 44 i%t* 
*p?¥ CTC^ttt TOC«J STt-Cto?*^ ^TCfl'ti’ ^*fa »* | 

C*4tl** \& « 4*5 4f**t* 4faT PfTO *ttf I 

£ faro ft* ytww ^K5t $* w*f artfoB *it$ orato **. 
to §*i 9f?cy to *1 *f*$i *tfi$« toviB ’if 5 ® .*w to 
• 7t i & faroc* s?ftt*f* *$jf% c*4Tt** 4jf«i *t BIW* 

i>. 

yfcs 6**1 *i 5i4t c*r«i! TO* i *** *%rtfr-caiTO *t*j$* 
jtfys to* $«rcTOt* fa^fySt <5} $*m *fffasi uj^^rsr 
to ** to » <ro TO*f w&f* *fas ywrr<i* fcy* 

♦jw fvi *to? *fc*j $* i fac-ry cy strrfifaty nr® 

« ■*. 

e$Ct <5«w fSw %«ct* ?« cw ^ f5ftft8rc5« , «if«f m « i 

^if«» fwat* ?8 ot w\i»t8ira 
fe j lf^W wn »**1 «rtcri »flt «*i5n >ift-s fit-cfeprsi 
^n inm^n m ?|ps vppw-aw wi 





. s— . ... 

■\<W *f ^ W » k» V t* W V «* ■«' «• \ >S 

etfen ^CT^iiMTi fan i^stlfa^Stci iti i l<sllfa$fcti ntitiw 
WT»fa$ «1 nil <*te$ 9« I feci *, 8, * fefer^li 

ut*t c*d>ri fear c*r$n 1^1 1 fetifatfrii ifa efencn 
aw 5 ® eit w *ti*m Sites sn**t <stcm efaa cw^- 
^f«rc* tfupfa* nwn efaci wtcs mifa* luifw itn tffl*f 
sn C*ftffCS *»Tfec»I tftl SfalCI si I S*f js^TCS 

r 

fellfeWi it» i feStfaiSTtsi ein *ti$cfefe[i mi mf«r® *1 1 
<*is$ efsiijcSfcti - c»i i -c5^iti" ^Tc^'fe 1 fafes awts eri 

««w <S* ecicn "itS-cSsm^" etc*^ *Sn to«i itcit arc*f utai 
ll^T TO I CW>$« *fa$C$&TI eJTI-Wjft* *15 *^S* nee ( 

fsnpw f^fe^t^sr *nter N c»?c©i » 
wj&t 1 tueft tnw»i fafaiw (. . A. V. urcjFic&i* >;*^ t f 

^prt feii ifars it tr ci 1 ?in nil 1*1 niw tow 

tWl>l * 1 $ « *WT»« 55 1 t$;i 

lft«- irmi ‘flCWnciW * c’ft'iftn ern»l*»l n wf* 
Piftm nti^c&r^fts wH, tit* ««wti i«lw <sfae 
*W# li 11 1 nil *it* *tc<5tcii ^e nr* ^«jts qfis i*iti 

jr 

topf%* tot** « fro **t>n? c3*tc*« <#*TO *w cw *sto 
cnpwil *wi <a*3tt»* *fai* •nr* *? «l t fkas $i8t *<&ni 
«<m wfat* ?t?T£f, $?ion or fwi 3*1 to c* <**Si ®ita fat* 

ffaTO *s - « **raSr to fat* ’jfaTO *» 1 «jtafai*i *«fcn$ 
<a*tcw c*fa c*fa **«t =s**i si *fats TOfat* *jts sn\t*tb 
*#t* *tf# nrsn to si 1 ss* fwa <**ft « ^s« fttar stfa 

fafaran wfiwcSn 3tfttw *rnpfa! onb ^tfrosi ^ettw *4nt 
<a*T3-*rm c*tM «*to ^ 5l9i.*%i *m# 19 












f*w l 

* 

$]5tOT« *C$* fo$<1 TO »!'Si1 W1 •fal 1 

SWSS Of fat* < : ^W C*, 

C*wfa? «fat« w* 
fcw JTWt SS I fcfT* 
•^ICT&tCT* TOJ CW *(TfCi 
>jw, irii «*^* <n *1 w 
?ttM at TO I 4 *** 
tfn «iCT-f Vw ^iwrett 
si^rc* faf *fic« «nfTO 

ifiV, 5H*i: $*n *dto *!$- 

f! ftfaant mw J3W*1 1 [f6ar— >m] m*M ^«t wwt&tfo 
st*i i <rn *wr« *i$«i 

CW^I itg, 0 JflW^dfa *trap f pi v*n i ^tcs p* “ffa 

^sntt^i w* w -«irw i *f* # w * ^ **** 

*W »*tf5 <T1C5 I iTOTt %Vf *CVl f*l 1PR ^ $t*?TCTI WH 
<$$ $«* ww*, ^tfni w* w*. fa$ $tfi w I* 

'sn Wi^tcSW csrW ^ 

#ffat$ wit nfi ci iww »tT&tit Wfjatftt* ca^tw* 

$* ** vrtc'wt* ai i Sf *n* <plfat 

ofPfc® f*fc« fm i 





l <\A/’u'«/vWvV ^vV'S''*-' .**✓>✓« 

%w m cm find *riiwi *fac*i? to i to to ^ *rifttc#« 

*wi tea « ^»nt fan *rc*riN arct* cat* to i ^ to «mf 

a* 3f&< TO* cndtotf f«TOn *%rt$ *ic*n> to *fat3 ?lc* i 

« 

WW«$frT*'e to to *cfei toi ** i %*T* to? TOfa-aTO 
*a>i JiS-mftl TOi, TO to ST** ftrot* to, *TO 

TO* TOj to *1 i TOT* c«rfac« *it«n *t? c* 
to fotlfaSTO It^i atftn ifan cTO »iS n f»if *sn *ra « 
If** $ 1 $ slra to iit i cnl to ^fan fo«. 

TO* rf faf*1 *l|C*J & TO* TO* *ffC* I W Iftffi 
m ** $** TO* 5 TO 5f* w. TOC® *ff Jf C*C$T* (TO *1 
*Tf*W $$tC® *l|*1 iflTOTfe TO*, fa* »W*f 01*1 
<* J* C*ft* CTOT* I 1^1 *f5fal TOtfS CTOI, «TO aw 

$t* %fant jttfife *tcW spt£*l r.*fae* $$c* c* f s$i* f >cs 
Wt# fac^CS fTO I *fa f$** «*ffa <.** TO \fTO **t* TO CT- 
ciSf* rift* **, c*n*'TO* to i to to orfac* to*i m c* 
*lfc arc* c**t '*n$ facets, fa* ^*i* $|§tc* farac* *i i 

c 

c*f w «wct fa**n ^lc* c* arc** cm fa*l, *«fk c* 

TO TO^ fe®Cf C*flT*lftc¥ C* TO WT# farecs *1 

mm «imrtiu vm alfct aw*** ^to *iwtt*ltf** 

Hilt* orfat* TO*1 *rlc* i *fa <TO *t* c* *it# ft® ♦pfa 
I* ffrtWE *faW C* TO *R * C* TO C*% <7Tl*i*ft TO ^ 

ifats 9'm c* c3t*ft* *»* c«% w ^rrc® 
*tc* * ft* 5 to* fro c**t*€t ®wc-( fi*t* ^ *fa»i j 
wi faro n *to to IIto* ^n* *n 

TO C*^ TO Cm *t*1 *fa TO *« I <ii| *r*f fafa(TO* ^t 



^ , c*n9f j r 

><• tfo i fis^ s« lf«wi h* v m *1 i 

-«f«w «tre«m v Mens Mt*-’rntfirc *twi »wmi i <*t «n® v - 
« fafr# vfeit#-ca»ti f*»ti it*i *<s* 6* *»i *troi i 



fsa — %8* 

*PI* ’Ttfto JOT FTC&I fi#l« <4« '■TOJB1M ’Ml Wl 

■art, 4?an mntjPidtt^ *«rr<i wciti vn w i 

Sttft? <av? Mnc« m, >?tt® »fw ’iitf fat* wwt 

««rtf'r sfta *5tr® mw lift n i si frfai, f*fe* 
CCT^Cfl^ttW Jttffl *•!«*• Wffl tin mi *fa9l*« 
•on^sro Rren f* jot,pr8i ?*pi, tfip fhi <tfa« sfan* 
->1M Rt«m fsW’t'fjpi 8* i SR* pte 




c*Jt®ssr 




ilS faro SifBNt in^cstt} n ^ss»t tfiftR 

iSJtflTOST 91 l ffltf $? till fgaj Cl^ll fi*J I 

’*rrl^c aK fC©l ) 



§ 3 H -561 

>i *ntf*? aw i g-i 

* \ fcltfc \ - |« I ’ifflW'D'htjnft I* vll>, 

* ! isit^t# 0 ?* » 

lftS—581 «HC*f*R H*CTO a life ^iT^f Ijty i%~ 

f *■ \ 

c9i» Jifcs vfiiOT si? fwij f^»R sfijri | fja ctRw 

WSS VIRSTR CHWJ » 

58 \r fcfilflt TO *TO* c '*KOT*f 

i 

m Cl Uffrr 9 * TO *1 1 R ^3 *#$ ; VJMjRdfrl 

ntfw* ioti $91 nfts «a ^ m <uh •|w«tCTRWIi 

9^4 w* $ r «R *hv* Vt f wi to mifctfa* mi fctfc 
cn«t 9i ^nr* w cti6t* nfw to » -stfjfa* 
tfaw iR 9 ti w to c*rfac$ *rr«*1 Hi H i &$mw $ 9 t* 
*»fe* Hfat *H fiCHWl ^f* f\ {, 



>qo 







* T50J — i8|r 

>» * *, *-C91l-C^*lt*l >Stfl I «* *— «tl » 
h i ^i v Pm *m \ >• \ . ^JtUtfa I 

*• i *rH«c§i i «i •niffcirm 


> * # * $ 



SMV 1 % * 8 


fe— *83» 

> | pp& *tts$ *wf $? « * 1 *CW 

,«W i * # * orfafa c^i * \ ^ffVSilte i 1 1 *ffe*tif i 

» I $iptf *J*t* t 5 » 

* t W»l I 




ms 

^rj «n^t=8r ^r*3x ^uttr- 

c*rc©l ^ ^T^r^r f5rt8<»t--^tw»w wit cmfr* 
^rr#tr® nmunefci ft| nrfks *w?i worn, cwj nrfn x rat$i 
ntffOTi w* *I?ot i nrc?OT wi?n ftfe n»n ijitf n w# 
mtn will frft 5*ret$ i utft $*im *ot nwt? 

Jwifei fa$ to 
fat?Tf&$ n? i 
W* ?t$T?:$ St 
*\*ti n**ra 
t *\m %tmw 

vO^ni* ( <f?r 
S>l8h (*&’ «W5 
*XW I 

**\ n*w m^n- 
• *m m\ cn 

fo$ w® nti? i 
W9 <**ft «*?[-, 
f<?1 t?, <& 

minjn#! ns- 
^tw CR Wl 
tfkn* nf^B 

nt^i §*k*t* i fs® — >t. mwtn to 

w wot to? ^csnslf^?in1>«tnm jRM^ 

*?*T3 *? <w *i*pi *$tv ?t? t nm nm £csn ^ftfen 




m, cm 

*1 *faii -*rr#t 5t*rr$re toi «ti ^n » 'crni*f c&w ftn *mr s t*tto 
tow <fart 5ji *iffai 3?m^n «* i fe— ■>«. 

cnfe *f#m cn cto ^fraro 'm*n »#« ^tfefrTO 

*finn *fT*ft^ rti foarwi &%fo 5it#)c$ ctto^toi 

fycwm ‘c*»m’ cw m TO s writa* mm 

'SW §?tC$ C$* ^F VTAH8 M> **1 ^tT$ | S$1 TO '$ 

ft«19 fa?f<5 « TOTOl *TfSff$ TO I 

fear— i««w c¥t^ sfteira TO % wtto fefo tottw, ^itu- 

WJ.fa c«il ( Cog-wheel ) 

®IT*TR ** I C*y OT 9 C^tTOE* W3 ftftWl 

Jffe'* fal> sijNjStfcl *$ C*W 

9 

*fhi «nc*=» i **t* ^fa*n <nt & tow ^*r « ^ 

fltfwi *?w x wdJu m\ *rra i ,qinf«t *jtroiSl ^’jw 

?f to to*i toi tsrjw? to* ®fcr« to i itrjTOt&t 
*ft«i »ittrji awtf-*it*S %Km tojW nfrsTO* 
**« <w to v ot&i TO-*fj v $ *t*i TRiwjwtei 

to* $tcs* tot! awf->rNyS to* TOw *kto *,$z* \ 

fg®— ■J8SCS Jltltw CT't'S VfTst Weft? finite CTW *SjtTf « 
fc$T8 ®ff*Wl CT«1 **811S I PPt^ 8Tt»f,tStSl JPtt^ttm 

jffcs «ftc* « Hi ’wi&Wwifc *c*)K8iptsf ▼urt fcrw vat, 
it *twfc «** »iHi w ^fjjksstpn *itftCTi fHfiw ft*. 
'3K1» ^filffaF <rtCT8 «W *£8*1 HttttW 0?-C6sU(t5f 
to * <4® ^ot^t won c^ftwi c^5-to» 
RW1%8t5 «* wf«r* Hf%> %»l ft>Its VKJ ff«BPt8»ait( 





t 




«tfftl *t*rfa& flW tfiR MS 
*fim* *m 4tfo* m *m\ M fare w lijfc<a 

*i c*rit c*n -nt#^ jffffijfltfci ftre §ntra 
sffifctfa M# 41« 511 I OT a ^ *fk*i$ *11W >CT 
4tfW»i« ; afasi w» ctw OTtTO* watrai * 4jM*t¥§ 
, *ttf ,WtOT ** ai i 

“ C®** x CTFl i 

4*0 8 « 



*M4* 4C 48 40 4* X4|4*U» M «* 

faiSi”- p "4t4 

>i t<i n vft fii tb \ «t *tfafc ca^tst *t*j 1 1 <i 
fortii %»' vi crejtfftj i \ c&n«rtt$i »t >• i 

«t^>M *> i fctttlff tftfa *%jt^ j s* i ffc§ft$ta » >* i k^faifr 
*aw* i i cvHcftti i *« t c*tfc« i 4% i *nfctfa ( cltcnr ) i 
41 » *4 «m* t 

fcnt* c*»|W <*W*ft >«> ftar cswtt ^itn * *« ^fN 
.crag i -»rN?irB 




<2t5*R TOV StTO *t*fe I 

cs*p * i 3j$te to*i ?i8 **to* 3 swtnfas <*tefR owi m 

W -"C?P?r “3PITO* "C5fe* «K*fe I »*TO3 TOT OTT^t 

. * 

TO «TO | 3TW <2W^lrf CW^-Mfo, Vltffo 
« fsiJawH *stoiwTOt w i 

g ypttf ^ es Off*f (Sparking-plug)— *«t *T5m* 

jm 5TOC^r?I Alfa'S ?3 | C*t* ’ CTO 

tufasiora iftcs ( vv\im fac*« ) *t i*ra **re owl ns i 

T5r«sj ^ fttenn IS 5 ? 5 $*iff»iw wi i snfrrfa 

<: $*£$ Ms-cstpfe* sis-cfcwH "«t«f fan 

"» > ' 

’srfan ?to fcifauw WIto* mi , fan fafarros 

^:*j farire *rcin swh to r on-c^twfa toi ^ 

*:to i tot *t«i« -wi cn w.s wi> 

*[:*, « s* 5^-1 to i 

fscar stf* c^rst*!j s^ic* feaj»« 

C*TO. ’gtsi i niTOfflft r *z ffaa TOSS -tos *fan «rtc*« i 

tos fare* flrc«r« ’53 cw«?1 sItoi'^to «c^j 

« * 

il*?T #TC5^ n ^ ^fo? ;’* «fi^T TO $TO *W fall 

faf*W'33'*WT TO t & 4*t5 <1 6 t^OTTC^ TO&R¥ 

?b »Tr< ^tt-hot »rfS'5 tot* 3tn >TOfi ** i fafaraicire 

^Tft*s *im Stow *f iw» nn fan sTfa* **re *1 to c*$*sr 

^VTOP TOJ ^1^*53^ ( asbestos ) *ITTfa? Of'SW 93 | & 

totV ^fio nv$ n n frsifas* nfe* W w 
fan «*ifv 0 *$C3 C*3 5f1 I TO ^»8r ^513 ?rtCTO fal »TW 
I.WW *3 (1)1 c*tfr fafa^K33 ^fa-5 s.f^S* 

^3— C31 



/V 





> i i * i ft t ♦ i frtft* 

fi cff^jiir i a i *jnrtu ft ffc, 4 *ud a* utmlfi «rtf 
SftS *ii ftt i 1 1 fjtitnra cum <* i fftc-fi* *n ft nfn Wiwiw 
<tfcftf cf « i ii «ft# WfA, tat apcfi *tfa f?»nr ftrf I 
«ttt* i f *r Vtorfr .itwtfts *rtr* wr mw fwjj* 

f*m <*mff® *tfr* for <*tw ?i } cn* to *it-cfcpn 

• 

atca® a» aa sr( at«m <!» aavi?* mSt fcnai afim bSw 
*t? | 4 W WR^> alW Ha5t ^frfSw CT 4* 
<mm® mi ( fif*i'9Ttw aajfta «cmn afa araw ^ i 

TssttfS^se. ert«f — c^rt^t >® ^m^n— aa«i aa«® 
cm m ct ®f*a at sfam mta amn aw ■flifat *tw *a®i 
a#»ita aw i aft a^f® fim aaj atai «titaa i 
■waa: ^firca aftrafa tea -aa$ afaa i$ca aata^ "ftfte 
tnw mftnn attach afttm aca, faSfoa: $ tea aft* 
mm as Sfotaa at«u ntflB awi n, <** j %m a<n mw 
arfiro a® atftS am i c a* fafts am*® *a *im^ a®ca 
an mcfc tana afnl ai at®c« atfwft ^natawi 
films an an «W aaa aftn ®£w mm faal aataaia<m 
aim matt am %att ^pia^H acaa an aiftn m *« 
aaj fan ara£ faf aca, alarms , "tl# cn all 
aita *tftft mu araim ca, mt tji atw "It# cram' a« 
at*if* ftca •at# cram alia *m aft <*a men *atffc Ufa 
attipr a staff ana alia art #a men af» am c«?%« 
fcatiw aw cmil m mu* cm m ca Stoaffrlafc sta^a 
tana.fw' a) ftn stnfs atta, lw» an i an aa* *tf(V 





... 

*, /•.,- y ^ /v .. v‘ ^ v* ' 1 


amifarai c^f to cwi *1* fVi arc «ffat <rtfro *fa, 
it# tf%** or* =n * toji *frttu «rrrv ; *t* 3$* cSI 4 

flwr fart cro % Wfcfifa i km wii rtw to to fccro 
tfam cndrro * to fart $*tw* *rc*n>*ft *tfw* *fart fa* 
i *it fa< atwi *tw# *tCr *fa* tpt# *w« cto, *m 

*tt® <1* ** nfa 5rt ftw #*Tfl *T*T TO! *rt W 

to to fcfe TO* TO c*ra i »3t ?t6t *irh fa t* 

T v tfa TO* cto fa* *rctfa«t ** =n i c*s c** $TO fa| 


*fa*'«*Tfam srrc**, $*i 

fTOCTOl toj *w 

iTffc at* fcrr* to- 

w. nfat* **i ?t? *t*i 
^ * 

TO* arc** t*T* TO «1t* 



ftar— ^«ir 


v ' 

*i i fa* *tfa* TO 5 * ct <wr# 4 am ^fa*i tt**n 


^*rTfat^fTO‘nrfic*im*Ct^ to ftf vfe <ro *1 

fa*fatfaw, fat* faTO* TO* i ■ntfa? wfc rtft *iwwr 

« ** 

ifaH life <1fl 1T11 HfifaifcOW! Its 1<R tfilfelff •toft 
«rft» i Wtwa cw c»w >*r»tCT ftfii »w, <«Tft cnnr» it ' 

“in’ * * t 

Sft fat s'tfat nfoni nt «ti n i «w itwt ifa wV wit 
m *t« tfai irtw Jilt’ m itf nfa rtn *tfan wti tftw 
it* »tlwi^, f»i fig? sftw iti tfavt to *ft| *ta% iwi 
( Oxidised ) lilt Tfftl «M* H«T« ltd, It W lt W? •(£*♦ 

’ m t Kp t “ 

* t# :TO* ■ p tt# fro *n am fafwtro *fa* to* c*r» ' 
ifish V Hi Si Jtis ini ifi wt > itfwit iti w 
^rtti itfli nt to? ?w m ittc w in apt c«t « rtw 







*ttc« i cwfats ft ct c*i 
dHl "I'Ttws fcrtrt »r*t»w ««w jot cw fan ^ itf* 

f*t«f?t^i . * 

* i ' t . 9 

nr< **n >•• fofci 

*rw *t?n *••“ Wi ^rtt* ^Tt’smro 

**••- «fi*v*t t ‘ vr*n *i* ftw *wm*i >*•• fafai fi, 
> m *mrf*t «rfin nrtW *«, ^*iw 

? ”• • ***i false* cb^ <?t«frrai *?t*i *ntes i 

%vm *tss**i >mTf*re w i 


' «rf%f ! (Magneto 

i » , 

timing— STl^ 5 ^, ** fofoflMl, 5*. *f*lt l(«m 

ftfa'st* *$mt* mw m i <*rcc? cwfa<® **w «r?T«r jcstfri 8* 

, i • 

*T*j *firc$tf f^s?i i ifw siwjFrc&l 8* *iw <sw cwftro tfa 
$f*OT fa ff»!tS WfSfnr *1«TR <*K* < C*TS c*fa 

CS*Tff 8 ftfa'GT* *n®I ^ TOR 


*ratfirc 

*/o,M, 
^spiror nr 

<&$ aw cw • 

■ ^ 

*TTCW *W|T1 
fc*tl *t*1 
STfSTS fc«t 0pS5 v 
yrt- 



fra~*«> 


*t«r 8*«sm« wtn t&csm ijfa ^ftrei m* 


wn sterrewrfa n fafaits 








Fig. i 

1st. cy 

and, cyjjfd. cy 

1— 1 

4th cy 

•s 

isr. Revo, of 

Sue 

■ Comp 

Ext 

F 

Crank. 


■ 




Comp 

F 

Sue 

Ext 

v> 

and. Revo, of 

F 

Ext 

Comp 

Sue 

Crank. 
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- .. - 


- — 

J 

Ext 

Sue 

F 

Comp 


Firing Order 1,3, 4, 2 

1 

Fig. 2 

ut. cy 

and. cy 

3rd. cy 

4th. cy 

1st. Revo, of *'} 

S*c 

Ext 

Comp 

F 

Crank. 1 




— — 

J 

Comp 

Sue 

F 

Ext 

and. Revo, of - 

F 

Comp | 

Ext 

Sue 

Crank 


# 

1 


— - 

‘ 

Ext. 

J 

l 

F ! 

Sue 

Comp 


Firing Order 1,2,43 

^ i 


wtmlcittei >r}4 
toewiot <*rti #t* 
*p# *titfa 
toft am *i *1 5(1 1 
fcrrc* *1* «m H: 
to 1 nrc< 
wrttsi&tnn vfitftt 

<W$R CWTO ft®!,— 

Fig. 1 S a c® Btfil 
ftfreti $f*w* Fig. 3 

C® * ftf*WtI IfiwlftltfiR 
ftrw to m& 
oNtMlttGci 


4«ttFr .— 
Suc-®1^| 
com-Warnt® I 
E -fUlftM 
Ext. -'WJfti 


Kg. 3 

» 

tst, Revp. of ^ 

' 1 

Crank 


and. Revo, of 
Crank 


tst. cy 
Sue 
jComp 
F 

Ext 


and. cy;3rd cy 

1 

4th, cy 

5th. cy 

1 

JP 

Ext 

Ext 

i Sue 

Cpipp 

« 111 «r - 

' y T - 

Sue 

*«■*«* 

Comp 

Sue 

- 

Comp 

Ext 

■si *• 

1 

Comp 

* * ^ ' j 

F 1 

Sue 


F 

Ext 

Sue 


Firing Order 




g*ir ;—¥tTO HfTO ¥TO m m ct ifanTO |*fNi to 

*cin *fex to iron TOti¥ wftww tour n ¥tTO4i 

wiro ifc to toni it*ft¥ Wren tftfet* wtt TO »TOi 

*k *tt4Vj TOw* TOi H ¥fiiT H c¥ti TO ifc H TOrt ifa iNH 

-• 

f*s5 *m 1 TO* ntqrf«TO ITOtmln *rf* irotit mwww n ¥t*t£rc 
m cro TO® *itci i TOi cto TO 4«itw¥i <m *wti* TO 
tour tow uto TO $ ▼ftfJf? ftrol |n fiprt^vtrtn wpIi to 
ftl ¥ii iti-TOti mm chi men TO taTO* TO* |*fTO 
¥W fti* fTOttii #¥ 1*1 ^ ew6 s cjp$tci ¥ifttn| TO *fiwi fl Oil? Iftf 

•tltl flltl *WtRl TO II I f¥l TOll TO 3TOI TOK1 
** fTO TO*t¥ # H TOwi Kiwi toi «m n it flit w TO iar ti v - 

ITOtowto to TOtnm 4t ITOro to fti ¥H TOi wroi 

to I* JTO dwti ititwr * TO to it TOfroi TO iteTO® 
TOtl Itltdl ¥ TO TO I ¥¥41 4t.¥lTOt¥ fTO #*t¥10»ll ItlJtU 
* TOtTO ¥11 ItlC® TO I >*• fTO4¥ 4¥tl ¥Hffc Cflft ftltCf 4| 
¥1TO itlirCH TOT® fUnfltl W1J TTO1 wTOWi *lltl ltRf¥¥ 4 Hh 
ci |f»wi TON ¥tl TO vtlTOI TO® TO TO «TOf TOtlt 
$lt! bnpf*¥ W |f% fl ¥ ltf¥ fk¥ ¥tl*<TOf ¥Hf*l? • TOW 

TOn if ¥ |f% TO« TOiwti if® TO cn it i cm id itfTOtv 

TO •••• lfE¥l ¥fl¥ TOt¥l It fl. |HC¥4¥l TO <tflC¥ TO Itl 

TOnitriiTO'**** tor TO¥* # TO TOtcn dew TOI TOn 
TO lit® !J1¥ ltd I 41? f&dl ¥?PH TO ClTO ¥f**1 RtflCf TO TO • 
¥tTO TOti TO ttn c* I%cti¥?th TO iqpr ¥dti j 4|¥tTO4i 
ic*n 4¥d 3Fti ¥tD| ¥ 4¥ft TOtl TO i Iftol TO fttW fH TO* 
¥tlr¥td¥fll ¥tTO41 ¥ 1 ¥nfl¥ ¥d '*¥¥ ¥ TOW! ¥tll ftfUl 
¥#¥ ftar ontiTOWn niroli c¥ Wren TO ton ¥flm Hr 
*f5p|s C¥te* 4¥ TOtl ¥tTO to* TOW TO! ¥N«I TO 

fTO t Wl ¥tl TO¥ ¥11 tint* \ ntl TO ¥#rtt ca¥tm 

fltl¥TO¥tlrciltCl Nl TO itltl TO. ¥tl¥ IltWMW TOU 

|eftroi«i TO mi in TO toi to n «i i witroTO tow 
¥flltv m fi Iffav ltd €1 TO TO fc ltC¥ ^¥| ¥N t ftTOtei 
ddflr mai ¥t*f%4i fwi kTO%« ittlmir 



r L r~. 

C*ftW r 






I 


, T 





aawjcjtaaaCB. 


fell*— >%• 

« ' 

HfoiFi *ft* to,to *jtv I 

fwm >T«TW 1 1 i*tt* f«-ir*tjsTO. (Pre- ' sZzS^Z v 
ignition ) *E»I I arM/»El >1 . f t 

CtftW TOt.WtMf’tfat *!HtTCS stwi 
CTO CTO TOWI& *mj»p 

Wfi c*m cro in#* fi^TOtfro ^-<n> 

ctwn’ *1 1 toijseBI f*iTO to Ifoit^'TO*!* * first's' 

TO tw i TO* *i**r* *n* m, TO* fiftt*"*iw 

*ttft M>" ??t* sit* ai i -fcrf — ■>«» n f*wnr 

TOffTO ctto TOn *w* to TO t jwtiw TOa ^f«ro 
TO» TOfu TO* *c?TO 'ft* *fi* *iMW *ftx f», <?i* 
to ®TOf* wiTO *ip» tSfaTOiJ* *wfe *T\fnt fcS **i 
W» ftnw TOt„CTt»l « tfi*s TOJt« WtllM *TO CTO 
nffw wt ftw ftroi ** TOf w sfl i c*ro *pt.f»it a| »tw 
wiW Wffit tfP& fl f 


wfwt I 

C*?t§sr a gewg fl 

•*PR«1 ^ tf* E» H ta l Sii ^ l I 

f**tfe^«n '&59f -® | g> l i£ l t. Pf »B ■* )) ■* gt^T (Lubri- 
cants and their uses)— tWTW C*lS* <Mt »*! *W1 BWt* 
*tw $ww» «tf«wtww* trim 'rrcf ct, >r*»t *»r »wt* w 

«1CT gttl (Smooth motion) uwt tilt vfit* **W* 

< 5 f 3 t*j 6 ? twm lanttni n, Rfae* c*R'irf'S’fl»i 3 m *tfj- 
giw tfwt in stars jwts» cwn efaii ott?^ - 

•» athf* *prem dttfpn n t <( » * « * ? ftrai ’itlt® 

c’lw «d^ bis nfain iti « ww frtl *ife 

*t i mg ^ ism JiOTtwr I'wtfr* wll »mrfira ** r >** 
bs*t ttn fa* *wm stfa « stt*n w % fair %*ftwrar 

tl l (Wl V9 « $3« if**#* RtPt 1(1? JW* SWT* tRK 

# 

fawn « ttw Rfan «r»i c>i* tit* pft’Mft? 

{Density) frw «IWR | *(**1 ?R >Rt» I ^I«R 

5?1 ^fcq WtCTl fflti mfQ WJ *lrOT1 31 ; *TCTttRI 

(Decompose) «1« tUl qf3F*$ hi tfiffl fatft trtgt n i 
•itmt Brt f*rtii *fiw rtm fattafas Rstitta* «jjs fan 
^frtWIffirrRRl 
■» *- OP(fatt ( t*t— Density ) I 

VI ! fWWfr ( W—ViscbsityTl "•' 





. ^ r ^ J ,'v *s* » -r^s* 

e I (Flash-point— <fl*5*TO cfe*ntt*5f* ) I 

s 1 Itftt-’fevfc (Burning-point— ftK»I ▼£*-*&£*!* W*1 ) l 

» 

wnra crftr® c^imra *w cm (Acid. 

i 

mrf *115 ftai *t*t* *tsi 4 TO-*j**tfj *f*si *fr 
to *ift*l ant* m *rfWN irofto* TO *i to i *fiw 
oroi ^nr c* tot qwtte* «ic*f »i#*tfi teirft i 
▼s *ftrH w* »1 *f*W ^3 3l* ▼IfTl* <attf »i ^ 1 
▼$<** totft 8J3Ff* ▼*! fat** I fefTOl* TO (Vegitable 
oil or fat) «nfK C*ft *1 ^ifiCTl TO *fa« *pNtw ▼* 
to* im TO, TO *ift*t* *tri ftitc? c* ^tw* *t*r 
*5® w«f tern ** **t te TOtirr* w *tTO* b i fjrnrfte 
(Glycerine) TOI *1* f* *#, ft* tet$ qfajDrfik *IWTf ftK* 
s»tt f cTO* te «rcTO* *j**ta ** *rt i *% *tre 1 »to TO 
(Animal fat) *5*15* ft*T**OT *f» *F*ff* TO, TO *T«*t*T 
3f$1T5tf *fa* 5ft «**t *ft* TO (Heavy Lubri- 

eating, oil) *?**T1 TOOf 1 C*f TO *TO TO * *TO 
sft %t* *c*r fw*i *tw i c*rc»r fait* *% fte- # 

iw <*r$ft *tw onfet *TO TO *t*t* tiff toTO f*i 
ft* ft* C*»f* ft* <*f*tCTI TO «n ▼ft*1 *TO I ten 

(.sit* toi* *wr $t*iw* TO* 5# *wt «kh*r *ifTP3 

TOn.fTO CfR Ctftfl TO *1 *CT 1 TO TO fine* 

mtei *8ft TOi tftwi *c*i cf*H ** *, vcn te* ftwnr 

« 

i*, *f ft Tot* to c* m faro i» 

lift* *tn ▼TO % fft*ct ?fc ▼fill 01* | tftw* 
▼t'ttft ft*TO *sn ftt *t#'tl c*tll TO TOff < SC**f ▼ftsfr 







art i b w n*r nr®*n ten vn vtv ; fai or 

fcw *rfw ^f?n ?ti cn^rt ivt v*i «w itw ftw» 

•TOP » tfiR ff| fiPW f^TCW *tl tfR aWfjii f*fa 
ft* atsfefean flit <wi to w orftcv *rmi fti c* sftpnr 
*W fff VTOmn iwf «lftv i Htart tfifCHf 
htK vrtj nr«n w hi i sfircHf HWft^tit *fwit 

ton $ftrvtt*j cht^i ten wt* vit ft™ i fas v «!»p 
* r *tH *tt«ait HR*T* Vfft ffofff J ft *tfaff8 *|W C*H 

ton tv faffaqs nftntw cwh n i *fft# *te»i v«nf* 
tflvvi fwi «** Tttw tftn ft™ vfe 

fWCH I fcl*! VH **CH H 4*1 *HW **tl fit <S|%$ 
•itct ; fjr ww vftrai fftnt? ftw^JWftnl i 

m<tii ^ftca it farce* ten *ws**i *«ti— 

( M, Cffalf o s (Force Feed) | • 

( * ) ,i l i Jl^ftf K (Splash Feed) i * 

( > ) Cft*' ft*S v ftW ajflCvffc toy ttWrtC* iffV 

ffli «*t towm m vwsuttcv, tft* 

* 

#i *ii"i W ▼*! «ttCT n« lw»m «wn orf^nm w* 
*t®»«* 1 fP<'l a^«w»«ifrg <rft*t JRCTT* f*st tfasn 

«fe 5»W*il*I TO1 fc*»l util **1 *1 1 ' <«& fsniCT qpiwlfc tvn 

^wn «n fcfat fum #K»ft K»f i 

( * ) fcw *n*tt «n ^ft*t w 

*rf#to*t cro uni **n fcw ifapn cm** *«j stfar 
««»%i «w fetn *ifint*i <wt» ew &n ant to i , Ifin 
vn sftc* <rrc*, 4 cros. *tra *tw «m fan fiwt iw 






i dk £ cwtw-s 
*WJ W «&* C* 
aWT^-pR *PTO 

f^-wcaatft* atm Um 

ff^Ft^lt »!TO iwi? 
£s®i ata to' i <n* fiS- 

to te»i h»h: ^ara 
cwca fan *it* » ca *ir*t 
cw\ t feTOR *tfj 
to tft U* *fa- 
cto f**1 , Offiiata w 
tafria $am a;rs 
*lt$*t at«i $$ai 

c 

«‘ fWT—^ . wtacatc^ $rf*ttaa 

*a?f iM ii tffroa ^tfii tfknlk faw =rrt$ Sf iph fkar 
*ifTO atca i tftwa *jfaaffti frm %*fa fo£a ton 
*nf *tfj atarc» Sh*i h $to Si* from 

*p*T ftfaa >%> fwsff s .*if?.<fTO mu* » 

5r*p a TC*^ ^r®st ^rrw^T^r ^c**n*r?B i 
tf*^¥ ?i «frts» fc*riti Wtftr#'*tW i *ftj~'(>) 
ana araitt*) «t*ta aw, atia aw i w*i tot wwras cats 
^Wwonrvrtw cW mtr*»i tf«« « i 

^RoNrt^S ifflKW# %»*l ilffiftS* >wWs« W*l <tf*ffc <at 
TOI nfW If l «TO wllTO *Wf alffc Wff wro *l«lt 





n i fW , ?lvi *« *Wj *fw* rtw afenlfc 
arw *fwmfe™ *w «i fen ft« %«t*t 

Mf»* «* ?tlR5 1 •■■ 

> 

estwri 

(Method of Trk&araiaftion of heat)*— ft* ft*, 


mixacuxmM 


^ TO ftC'S TO 5 * 5T»R1 ftp* TO9, TO1 — ^ j ¥5f5Tf TO 

(Conduction) | * i ^rs^TO (Convection) I o t c*fe. 
(3TO (Radiation) I 

viim ftfrotop wi to *&tpjy m\ $*i frg# 

to *fk* t n wl «fro TO^ft ^toi irH: to 

ftw <ftt* i fafrro .to **e*r 

3fsrc*ft» te*!*f*r*i ^ 
5^11 ^tf to 

■ jp?n *f*TO- 

to* mi tftm 

c*r» . *fa«j dftTO csfci 
*%*T fw*l ff* TO 
OTTnK4* *<§*& 

'CTO ■**- 

**fT# *1 1 <fl$ ***J 
vfftti m 
wfirft^tOTTO ?'w 



r- \ r 


rarfSwfi*** 

W ^ ,f ITt*l JJWITW fcTO'® %5* *F1 ftll TO^I TOJ 
ftfroiC¥%^! VWt «M &%5»1 **l TO CW^li *f I 








I i x, >y«A^yvVVWV/NA/VVV ’ 




4 *tw ti «t*it«mr®tt sr» orfwnfctt ti fPn-frrtf i titt* 
«ti$lre 4 tmttit turtti «wt«rttw «ti t^«, ft* wt«wtt»n 

tflflra 4 twtttt tfcii* *ft* *M)»4t1* *t*kct% %5»i 

* 

tifttit tv >n< <«^i Btwnra ti *ftti t* ty 'stars »tf**i 

tun ««*■ yti tt i »nln«f»i 4 •non t*row TifTO n i 
*irt*Nrf*it¥ *rtttt tfttttttw%OT tlttt ws ttti tt, 
»w *iT*»t«!»itt ‘tar %w yftti* «r* *ifs*ii c4tn, from 
ti ttnat cbWi crtfc ctifc *ti« ytfeti fctrnt ton ft* *tt*n 
•tftttt ti« y : tti *itfrpt trtf*ni ctsti a; i <<4 *it®«f*t 

f 

OT TS\ *1 (TO TtfTO *1 I & fctttfors 

ctfmfc fo\n (fifts) i *t*i 

i tf* *fti, <«*ft *tt^t > t&re 

* 

>1* tft» JJt Wt I 4 •ttf’t t**! $ fat 5tfi ti »to 
•itta ctftt* *it«t tit i ctfkttft tttw^ t« tyfiy ttt* 

V 

*m <wit <rtc^i c^fectfrrcw *m smsn 

feft* •fftt c^stc^i fcftr* frfs-f* afoofrf* 

(Honey-comb Radiator) ^Cf I r CffalfctCTf *W- 

1 ton oam ^ 51* qrtw f fti 

&tc<§ ** m\ vrtr mfr® *ftw c*or$ 

^ftl d^Cffe «tf^R i 

f^rci*p s ^ 

*te® tfiw *»r tfwm mi\ ft* ft* 
cm ft* f^ *** *ftn «rtc*R i fct ww» *Wot 

H * 

‘CtfWW nWit *f* — 

s ! (Thermo-Syphon System) l 





% l *ltH? fal^ I (Pumping Syttem ) i 

«trtHn^f*rciCT «w fc»mfav%#w w* 

<#at fat ft* >W?F •ItW fall Pit *tt? %S»I fat Rtfart c^ltf , 
5tfa fat %w *r ^*wuti»u«nWw4n ft*f?H 

t<fe c rt tCT to >** wm fan ’mtitww 

to i ufanw $ rcto ?fe wtfas « i 

cwfenfetow ‘*tft»t •«« f^fwt¥ ftfat *f»TO fcfas 

teim ,w fro 
TO. toftfai »f 
■«Sr *IN1 0TM1 
i *ti«n fan- 
TO iffaft wn 
n f i * toic* 

*twt (Suc- 

fel 1+0 ,' tion Fan) Vw I 

«tir<i->iftfa[ fait? tufeciferc «trt if«pw wnt 'sjw 
cn&t •npt j rf i rs s* t %fa»i *f»Hit*?i*ilfc-nfat *n?tT« 
onto i torn ifat -Fft-ifrcro j#s 

*rtt* i c*n*-fan$ cmt. fte.faftrfn, em «?fa faflrs 
arfwtfrnt Hkto *w«tM «nt* t?iwi «firtFrfaR «t*fa fan 
mto j?i i *ijw* wruftro TOft- 

ntt^pRfci to to m% TOtwi dtrotff fcfroi 
tffr* *1 <w mf^ i wi 6* oMtocw i (ffc* 

;.>%•) <& WfejR flffa oft ^fTO^TCW vi 4TO* *R* 
cm* fit* «ftr*, w? $ fttfrTO to 3rt, mm 





c*r »*t ftsfe* *t* *#n *ifi*t< <>rrc* i 

mf'wfc mfroi ^Sr ^Ff%it 
*rm *it!fc*ilfo •iwt* *a * £«fm<$tit 
wj^-ntv v cfci *i vrftit fo*i, *1 ** fafaits fan 
*i<wro *%t w i 4* *it"t ^4ti*rrc « **tt* ’c^rffc fi^rw’ *it"n 

1 tffP TOJ 
«fct5#i#n *rt«n 
«fTEf i w w 
tifare «iiff ««r 4 
♦iit wt «wfa. 

(Blade) 

im — *-« fnrt m <ffirai fefa- 

<§tf* fav cw* i ojt *n**f c*fcci&Tc« few *it*t*w 
*if*« wpp n. **i frrfSm ^fircsra wn cws ? 

^nfrfips wr *ro cafaaj&fm §*ff*r? *rrtn stsi cwfk«to 
twwn mi I *M ttfoCT&tt9* *rt$'wffc >i* 

$f** *rfov cmtt 4^1 cw^n =rl ^ afcst** « ^1 1 
*rrt w^rtHKi wc^^fartfi*ifa**Twr 
#lfn* fc *« i cw«n ^n «w frt fci 5fe»£ fcst* 
fNi wr c&tittra me* { jr (nrfMH «tw **t 
unfrstlwi nfwt now nttfa cf««l si i £ Wifa 

wf%st«,*is5tc* itfa m, ( Stuffing-bo* ) nc* i wo sew 

^fetfirt-wn «wPk snrrtu fe» si «wt $wi nfiwfc 
*mt w i «ffl sfoi %w fnf s* "si i Wf'enUt wn 

i* ». *| 

meku0ifeii^wfts^Mlt^^wcwisisi tertist*- 





■ -v” ^j!>' 




■■fr'rir ; t 

.,v.^: y , <, 

*> s, jKt 

~jW> _j 1 #- •* 1 




JiL l A k i 

Jl<7~ •* 


** ft«* <w*i* *tc*i attaftati *nt*i 
tw»t *ftrs wot nn <a« wi wi %*# : 

''*'■« *. 1 ?- -' J,< ! "‘ ! , ,v ‘ 

riwora >n *ft» sftw* w« W wy .jftr 
»pw nttw»w*w ftws w ifw *tc« *k*i oNwfift; 
»fip» ffe* CT CW^f fltlC* I <ft nfaftt* 

**iftfr» ft *« *fi» woft* <n *tfai *fi* ft*l tw cj* 
*$ tjim m s&i c*ftra *fe*i 

tom wr *tf f**i pirsn *f fin oft* *fw» 
fin t «r) ftnt *ft*m *m #e fl^t vwwa 

i > «<t *tf%mi «m firm $***« «f» vfic* wj^iwftw 

ftnir* fin oftntncv fia^fwi c*fais r aftn$iW'*w 
aw %>i vurt^t n««ftcn* «ctmi **|r>i#*if|ii(* 
ife« 1 »wa wftft toiw ^4* ftw * 
*irf%pj m$ *fi* W rtsi tiftn&tt’ *#*t m ft* ft* 
**0 tj*Bt <0*1 W flj* 

m cfftrafttfn *n*o 8* 


*#***“* 


swm < 0 ; '.«noni 'ii« ** 

*■< P-, < 1 '‘> ^ - ' V * s , , ' > * „< /■* r v 


m 

U * 

■If 

' , ‘*1 
1 1 ; ' 


ifl 

dmtM 








ortttftv nfiro Wflfti mtrsi i to fecr i faf 

*tFrcro %*ra $*nr ^r»n ^ <«* fro tfw ^rt^r 

^fTO *tTO fare «ffre i fafat^witar csfeaftt* c&tat$re 
mz* «h §*t* TO *tfar *farai <«*$ to f*r«i fan 
«rfan fai % cmtn 1 % nfre *ttra r nfa faif ^ ** w ^ 
ntnft nfar* *fin <«*&■ n?p ^man w <Sp m* ntnrfat fc*i 
nor® ^rfro %£*! Vvf ^ *til *ttw i <Shs*t $*tw <stni rat%* 
yc*t to ^5 <iw ^rf»n *t*i c*fcn *pfai fai nfafi* *faro w«n 
tn i ^fw c«ffe*frw ^re^rc* frc<ta *fat* to ^t*i 
%m $*tre <ottoi %fam nfam *f«i nrfaw TOito 
^W ** I fa 1 CTfaniStfl Cat'll « *K1*rl ntTOI fatS* <ffiT 
to nc* i «cto fafat Sftw tfarcm to «jt« §*t* nfcrtn 
to i qrrfaire *.*« ij^ «rfa to « M ^ 

w fa* ^*tre nt® ^ *fa *1? , -^atw nrfteo « nfa <2F?%c« 
w to* ^famfrofrr* cto an i TOori n^iwiftre 
csfrofet* « *wrs^ ffa-fcrfa to nra i fcroi 

tow <*rat* ntf cnfft *ffat wt^i to i $ nr^*i nro arrn ntt*i 
*1 «m* *111*1 *nrt »w to i TO *Tfft tfro* 

TO <*fcc#N ,<**$ $faire «rari> m *rfaf whirre *nci i 
§fo?c»ra to* apf%^jt^r 

( Silencing Device ) % 

( Silencer ) — $*t* TOl $ffOT awl* 

4 

nr <**8t ct i* w fin wife® 
oflsi arwra *<a fail «wr to ®w ?ic*i £ nr <w: sfi 
o i cnt ^irora ifa t*fS« ?n#i unr^i nr *w ®fetr| 



* , » ■ ' ' > * 

99 ala!c»ro»cw fcjfuWl wn *H *iart * 

*163153 Jjlfss j»l Sm' fTffl *sm® «'l Ifl >«3Wi 
af? 1 ® «r?* «hc* i fin gift ’it?!?mT«vf , fa al*i i 


t 



faa— •■>%% 

• * 

few cw«rt to ct <a*?t a»i toi to i §rr* tot 

* • 

*(ft« 5 ? fesSr 5t*i «rfca i mwifc nrrnw <s&Wf *rt*t» 

1w=rt =ift4s *ivs f? t ^*t 'sftra fftb cstfr %B 

^1 fimaa iif» fkai ^n attoai tfe» fai'fw sftw 
«w*fe »WPB ^xa. aitewir a?* wti n <«« faga 
*t*w xffail <5> fips ’•ftp* a* *ct w, ana fatfs ?$cs on 
all' Ifircai rrm fate atrs ai •rtfircat tfira Vr% ’fftps 

*flt3 Sfl Bf»P5 EtT? sfl i «ww »PH 

<ti an t men «ma fa<fa ai atoa >ftn <tw afcri m 


C*?tuF3r m* 


*5^ 


nre citoto? wn w, re <4tre 

STR1 %^«rtto *m I 

C*«1 ?t* (K 

m® to ^nc^F i ^ire ^t*n «tw w ^ 

# V 

$$t* to? jtfto «rt*t off ▼w’ vi mto 
*mm ?to ?to ?t? w *fe to s? i ?wj ?c?t 
w ^fare n f tot 5t*r? « m to $*ire to$ ▼to 
sftre *rm i tot?? ▼wft «Jt? wt*i ?$re c*wr 
m i *t^reto to to tto *itot? *to? src?ra* ??, 

# c»rf ftto fc$tre ^tot? ( W1 «kit«r i refa 
*!T$C"to uK¥?tW tofc ▼fll I <*irewt? (?Tt fare$ ▼fftfl 
tto *itot* ▼to ?? i ret» *nfc- 

c<to *iw*i «rcy i Stotci Htsr *jto to vi\ m i rwr 
*r*w *pr *im i 

erfs’rt^'to 

<9 i 

^ftpw ▼▼ to *rtor* fcsrre (jwr? store 

* * 

*?« ntftiw «tfan mrw *ftra « i *t m*TO c*ts $w* 
•ifin'wi *t»w *«l ntft« m *M *rfe *?ot? wt 
Bfirtcs <%w £ ?!%w* anre-jn*^ * <«!ft aim- 

<rtwn ft«i fcfiw W> w i *$. anfi ftwi ill?? 
atc®*i aitw *fafr* « i c*tsi c^fj) tftsi cvrsr >*^6t nra 

ftc« sHt \9 *tiw wn« <ftt«tf>t* *rfc «t« n i *ftt» *ctw 

tw Ww cwtSww WWW l«l ^«fK fwR «ff«r 
<««• ww wrws <if^.«mt i >i¥»i c«rt« <tr?h 5 





>. v^. v ' / ,_i r* ' -V‘ •* < 


cmfecta JiTKtm *% ats 51 1 «t cti*i ’ntStfa 5*P5 
MSlfa* *tf» «tl« 5»11 fttW* 5Wf? * %5» 1T51W 

«w fftR $f*o *firc»r wifa' &t»r* ^ifa* nfo* 
*ts *r*t *c*if |5 *-c*dfac* m *f**i cw i 4 fr$?fa* 
5f«iw fa* c*ttara fwi (W$ j * 

^•srsi ?=rsjf^ i 

■^sl^ ( Clutch )—<f£ ^ i$r« *tfa «*a 

fair*-** si*t» i c*n§* ifpjira <*t ?t& 

»iurmw fasi «vtot. W — b) fa* S*T5 ( disc clutch ), (*) 

\i 

C^1*l F(5 ( co%f“ clutch ), (o) f barni clutch ) | 

fa**T6 r>) C*fcl*1 fa* 3FT5 *f *% (* » 

^ntfVTR fa* fT5 *tt « tr fas 3Pf5 I " C^*! !$* jFf5 WW** 

v -4 # 

$$ (>) ft**! fa* 3Pf5 ( Single disc cNtch ) ^ *1TfT?$ 

cw *w fa* *i st*ft *M*) fa* *te 

( multiple disc clutch ) ^ ?tf1F5 5t*fo 4J*W f* I 

fa* £15 ( Composition disc clutch ), vu*ft 

• » 

211 $t£t *FT£wr* ( Fibre ) *1 tfKraj^TI *» *W*1 ftftfa 5T*fa 
&9 GIVI* 5T*fa* 5T*fa TO¥ I C*T*I 3PT5 

(>) C*T*I #T6 (direct cone clutch ) « 

3F15 — (Inverted cone Clutch) j <fl« <JT^ £t$ « 
*t <*f*TC**-(*) <W(Jt*fat *It*l ( Expanding band ) £t5 * 
(*) *Jt>& ( Contracting band ) £t5 I 

f ^ f gfgs* 'jPFls? : — ^*6r •* si*fa *tc* i 
& 6T*fa fafti ** Wj$* >tfa§ *t# <*«t <«¥& fat ftfl OT 

c*t*k^t* 0wt ^ i 



I - — In— IT I T 

cm&m t* 




WTE5 :— Iftw 5 ? cflt fc*i 5T*fa 
** *rN^ nfa® «ftt* *tw fas 
<*Pn *tcf, vffl <flfcfcrytt-*twi V rw * tw faS *ftsl $*t* 
*ift$ srrc* * <a* 5t*fk* w $ *i*nr c^Scv 
‘few' m m% c*®i <fe>* <a* 8 t st*ta* nn few <?rcS* 

■jf 

<inri?t supfo. a*n <srcs 5f*fefa *rfaf« *rc* » felt 
vtm w*f«lt$ *S£*i sr*fa©fa *w*m *ftt* wvs «ts, 
yrf-s**r va« *if*i *<w $*t* *fa« stspfe %ft 


ffwi fast* *spi m*cS* »ife &f*fo *fare nfeTfro *s » 

4*ff*$V 3FTCCT TOT C*SW 3FI5 $ ® fS-fe* 3FtC5^ «I5*W *»fe I - 

— *1 

^ 1 ORi* r«* ^PTE5— * *fi« N «ni *ft3 *1 Stwtf 

*T*1 1 sfe fa* TOS *I*C* ssinatt** *Wt*- 

■W 



Wai «<g Sfi m m\H ** »w 
^tfasi m 1 & m mi mi 
^fasi cflS^fa faifespwtw 
«nrw *« 1 §*rm c*t*ri « 
wra <a*| *rf<R 1 fear *tf*fe- 
•rofe* anew m '« few' 1 
fowfe^tn** * 1**1 c*rw 
f t*KW I C*fel *T5C* *WJ TOT 
c*c*t.*pi J*w fan flu fc*tt$ 

3Ft5 TOW TOfttC* f * I 


fe— >*1 CTOt«* W^TC*;- tff««*®> 

C*11 *(jfa ( Cone* pulley*) 1 $*T* fc*f* oi^jR | tfa C*fl>t 

$ «rw entrant m\ wpstfe ** » 4 .sftft 




CW^ftl nfr$ it%itar*firc ftn W* itC* folfc VII fl» 

^Tftr® stlltf Sfl IftH T5t^9t 

n* *1 ^iSt >riff. «nt c^H c?rrsr mf $fii §ftr« umi 
** 1 £ 5t^?T9 ^iiHt fet »mrrc **, *$91 *ti *irc 
ytfc-sfeci vfimi «fe cw i 3Ft5 cirati felt *rai ftt-Oci* 
flCW-Cltt*!? »lfe* 9t*l* *9 i $6&m 

5191 jftki Sficsra *(fti >9 *firci nrm 9ti i 

CWf* 3Ff5 11 V few 13 * «T*| 9 fan Cl Wife* ill fell Clftl 
ifal in ( Castor oil ) 91 c’t&'fc 3t5 «TC9*1 ( Colen 
oil ) 1W$91 jjrtl *1 I Sfltl jJIC5« 5T1V SW ltd 4W 
^TOl 1 *C 1 *fW 9Ti I yfC5 fafft® »WC« in »1 tttl 
91 sn |fti! $*| *9f1 9 tl 4<X $T 5 %1 ifal mi 'S IfO 

& 1 W 511 I C1T5? Clt* CW* 3F&W fel It&l mi 1 3Pt5 curm 

m <«t$ jfci & feici $ri ifen ftcji vto 5 * mn 

fe$ feC3T9t 19 ifa WC3 *rtll 9T9 I CTO* *15 feff 3fl9J | 

ItMsi *T5 *1* life fa* WI1 «W1 I $«FT* 1WJ 
~* • * 

lt*l C9frT*t-fel mi *9* JFT5 felt 49 *f*«| ^ fa* *#fl? iftl 
41 0*1 Ull 95* 1 W | 

' Gear Box )— ftC5l ffil WTE1* felt* 
91 •*«! irfei 51 1 <3mci nsirwfeiir «tfa fafa«t* mi i 
jt fnfeiti ife 9«*f itw *tfe* d fcftra jRfi fen fern 
m mtow i»n hct mrt* n cn *ft* tut f t cHI n 
*rf! ifei « i* C9C9 *%$ ntc* *nt«si i?c*i ra i 

It fefemfe fefe? ifel *9tC91 C¥9-f1t#9 ( Cauje-hardeijod, 8*9 

Twpmnp ) in hi fen fefertai mtw fem-t»i m w 



C^fTTS^ST T i 3 ®? 5 ^* 2 %oo 

TO ate* i ca fnftTO«fro faata wm **j fait? fSrrtnia to atTO 
«b TOW* tTO^lfTO to CTO I $TO TO fl*t* aroa tot i«r TO* 
iriTOTOf *11 stWw.TO frfes ca 8 * *fir*l TO* «ra* faci> 
ntfro c*U *t$cs ftattaa “far a* =n i TO** cats* ntfto H® v fa*ta 



1 tBJS — >«* 

« > I ?Ptf-*TOra TO 3^5 I * l jFt5-fa«T* I * I C**tf*t 8 I TOfat 
I « I fa*T*-f*lWT* I * I f*!TO-TOS I 1 * *$ C3W b 1* I ► l C** 

< * *«. -I 4 

TO 1 1 » I castfat i >* i *lfofcta TO$ y caatfa; » i jft$ TO i hi 

*tW* TOU I >* I ca¥-fcf* fa* I >8 1 *t$t* TO S v i 
' v *• "* v 
TOC* TO1ITO W9 fwfi, *t*TO 6faTO 99 *9^ *ia$3 ** I fa*5 C*T* 

tTO itt^N 8i«kiv to* faro aro* *mt cro to i W*rt fro cg»? 

«t*$ «r¥tc*a TO* aronr tou cwt TO i > » <rar-TO* * i 
#tffc?-TO* I trs VTO CTO '*t$CS TO* *tW* *TO »rcsv 
‘ItCTF I at^lrs t?f*H atfta »t* $ tfTOl ?TO fcro fa* 

fTOit* * ca* TO* *\\w *1 TO fcfl *ytm frcfr* $* to ttfai a* i 

*rtsTO W5 *ft$ TOttro TO* « ca* 5W-*TO *raw* 

fats* 4 * wf *1 atTO TO’atfiata TOU out TO 1 c* *am at$* tartar 
TO? fwcaF ^tftora TO* froti TO to* TO « cw wj rt$* tartar TO- 
fro tof TOtwa TO* ^TOtta* TOn to* TO atfaa ^ » *ai*f**t* 
^ tocto Unfa? to fro to fi i Ito ca a^a fncfea ?$ 
fTO fWa^tfaWI TO I Max.Well at$i faata Ttf’f®* 

\8tfttwa catro ^iwi rrtta to t totorto TOta •naanri rwa-aa? 
sicwfaafcTOn fa* ^t»w at^ta %Ta*aw *i arotca rt aa taRTO?- 
ajtw TOi rtr^ap atr? i 









' i*'» -,»• 


fetePS ^rt^f<^— irtft w st«tar 5f*tr$ 

tow to wr ^t^5, 5*tf% *rr?t swr towi to* 

"ifel Stall W* *1 SHt HR *f|it CTO %*f* H 

C*itaW ^*<1 ^ISc® W *lfl* **TOtl SltlRR I 

C!$ 3 R tg l TOS1 f5fTO? 1TO1 IJl^l TO i if* SwSt 

C5T& fafaltOT if^S swft 1^ f*lfa8T3 IttlR TO 1T« TO 

(fffare < *ft'®9l m Cl, 1? fafalfaft* ftl<3 iftfl *H|tF5 ^ CTOH 

StaTf«R $1 31 I TOSH C*11 IftCTOF Cl TO TOTO 1T11 

TOWTTO TOW fifllfaW mWvfo TO 1*3 TO 111 | 

«fTO ftucw faftiR, iri CTO-it¥ v ctfcr fafritRi ift$ itq^ 

TO TO 1 TOlCWI 1 ? I ^ITO ffitl fwl-fnfalR Silt 

fafalR, Cl^-lt* ft fa'aiTCTO ifro <q* TO 4* an& Cltd 1 

sit frofitsra ic**m fifw sivrc 1 fair? ictt • iTO ^ i « 

Sfifc ( Oil aji<l Grease ) ftlfiw ifiwtCT StCftTO | CTO 

c*r ctor fain itn £3*1 cto % ii « ft$»r fafro 

*ftfl IJlfTl *filTl mw TOR I 5f% i >TO • cw c*t* 

siTOi 4 iv# fro qy\ fifro /rt *i 1 $*n sin *tto fifer® 

-fftwif fain itro outfit « httotri tfiF? *rrfl$t stftt m 
• ^ # 
mm to 1 sitoti •$ *r r tostw *st*i fatfroR tow fttw 

ifan 8 to*t *i*j 31 iro <rm to ci'ft cun *ic? sw 

fait* 1TO! WfllR TO*ftTO*f falR an TOfaw &H *Sr5TO? 

Itftl *$C5 Silt «lf5 ^ PlfiftlRl tf^S n 

RJ ** ^ifirfl Itl I (?lt ftfi* ^ %*n fen ft ir«rt 

totrr i fort*: ^ f(% w^tTtoi ni8?l tPpi mm 

ftfiiftaR vrnm 1^:1 *m n, i?li iiti 



- ■ ■ ■ 

c«rn*^r 

r , f J<\jr 4»* r*- S*--* ^ /■>, yj\f 


? 


*o:c 


Ocs «pr fa#® Ore «rtre i ^ «t*tr9 tf <** fa* w Ow* 
fatfait* «faf *H $9 ( Temper ) s?fc 99, <fi9? $9191 #te *?ISf *9 
.srffl ?9 I sfift « fr®OT nfa$ 9 ft atl^tl^ ( Dixon's dry 
Lubricant ) fafete *91 9T9, Ore 9jf3TC*ftt *1*T ik 

*ff9 fair® fafastn n*n $*?* ( ^C9 1 <*m w c*t* 

c*tn c?*T* fa®r®-9$i nfg*jtt*fe sttvrO^ fafara *f®®» cw 1 

*CT* *iT$tre fafft 9OT9 9J9T1 C*f®t 

9f9 I <0 $*tft9 T *f®T® 99*1 *fare $9TCT® *15 O 9^919 *319*1' 
*1*1 f*®0®T9 9Pl*1 *31 >21*19! nUtt* tCWS^im ft919' 
9<*l, P’arcitw c9tci fnfai On srt 1 

• 1 

>»** %i <jc^« c*i$ *i#t® aiwStft ®i *f*imtf3Ff 

•fa®t*9n1 9l« j Ot3 fn^9tW9 3fm 

( 

fin cO ®RT arpUri^ *1* c*rs®l 0 ®k$ i 01 ® <*ti*-*i«p v c&*’ 

*fr$ <**St fafa®l* wt* *ire * S$i *n® fafa®t*3fa9 *w ■ 

1 

*#tt 5?n« *ltt* 1 JF15 «.fa9TS *ff?5tnt*9 9^1*3 vfl* *«Tfc®ftr 
fal3ft®9 $** | O fnfatWf® *fas 5 fa fi* 9F91 *1C*, cO ; 

^StC*® %«t* 9jfa| ^lf*15 ®9» *lfasf3*3 fa$19 BTpfW 91 flfaptn 

'"■ , r i- 

9ret93 ft *tm 4 $ 5 fa^fn m\ 91 sis nitre fa®fa^ nfa 5t*rci 

4 

*m i i?*\* $: «jc9S* rei$ ?rr#t9 qttt m fatf® *cnt * * 

*$fa* I. C*T$ $fa* 5f«OT «ftf*re ftlt ffW 

km faSSire <fR9F ^pi tff * n#n ftra w i >»** V 

C9»T# ?tr^9 Rc^ 9 nf99^S 9^9115, Wf9t*t9 nr?T9 5TIT9 — £«tcW 

fmCT 9J911 9?9TCf * *tt9 ^Sf <999 9^ 9^9 u 





^fmm ^ 

«mft* yf% # u*& ^^5 ftc» *j*ra <«¥fciOT 

Stiffen «iW <DC** *1 §®CM - yj€ll t%fa 


*rf«* w* #jt* *w*i <ftcv ai *i *w u$ $*9 nfa cfrt tot 
55 *rwn *1 vfiwi <ipr *tw 5 f mm* **i ** wot h»* n**i 

*IH5 *TOT« 4ff« *rtl«it *lfo« 5HW5 5J1 vftlf $yrc* 5t*H$OT 


W Sfl | <*$ *K5«f»IC* S^fsrstnlt*! *ftW> ^ 


^15 1 ut «f?«r *>at fey 1 $ « *.$5T*»fear nb- t 

sspf^'t^r ^tepn^— <** nf ?5 fffit? w ftOT itfafFrt 
iffe yy* *fim *t^cw m*. *:* 1 <ift mk* c*f 
*\t$?> -yt* ft, srcw* *\ &m m\ m \ 
£yr* **r ij*fe* *** *1 s$fe* ft$fo«TW 5 i ra^ «nc* 1 
uf *rHFj£ C*t* C*T* 5ft^>C3 cvfeua a?zw cw *cvfa 
5f|ftOT OTfe 3T#5 ^tf*T5 $^3 CWI 3ffi t*1 jt^t fe* *« « 


*iw? *<©•« feu 1* a|yt i • * # 


(>) «t*mni m$ i ( m *ttn*t* ytf # $u *rc*ti i (*), («) 
cytffe <« irtfc ytf i J») cntfi? «t*t3 1 (*) «tcn*rtfl mx * 
h) $t*« fnf*rafa * (►) (*«) cntfe « (»)• <?wtff? 

fo&fft *pf *j (> •) <*»* ytft*««tyti i (»> 5ti« frfety wftj o* 
fiwrtl i (>*) cw Hi** tfe i (>«) cw Hftfc&tl 

yyf * (>«) cff imi m m$ i (>*) ca^ 



^•8 


(>*i> ^tr^9 j (>*) (♦') <•*) (•*) <**) < 41 ) ^ ^v 

Wfttt I (») faW*1*M (%•) ffR* ffW* l (*>) 

fe?tnW?f»J felt* 6 I ' 


■ ' ;\W' 
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tyi ■<» t’ ’* . 
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H*?, 






I * 


fear— 




*.*o 


- . Vb. . ■ 


4S«it&t* *1*1 (U) ci* rnim* (^)cjf¥ flt« N 

*W* I (*») C3f¥ $ltX W? aWfe CPHfJ JW|I I (*t) Ci¥ 1*1* 

• • v 
+wh fi*Pi (**) CTitfl* f«T>*t* ipf i (<i) 

finti *$*[ ft* j (•*) (**■& ffc$*rti **T* i (*•) cfftfirc far* fa frm 1 

cftffai (*►)$$»! ft* (*•) faftf ft* 15 i {•>) 

{**) c^rtfflt ffcfart* i <*«) cs* tfti fjte 4WU % i (^) 4$ v - 

»T«t* fa* $te v i (**) i (*») 4$ s wt$tf 

ft5j («•) 4?t* cft^ftSj {*>) (»*) outfit m *rt$j (««) Rft- 

:**nt*[ ft$® v fait* I (»«) facUff* (**) ftsfo cf$t* <nt# i 

i »*)(«*) i*\) fifeftf 

*t* 5 (««) «if w farta («s) f^^tr5V»nt*x cwfflt c*tf * cwt®rtff t 

{««) cwtfa *rw i («*) «ituf[ ft$fa cwj t 

• » 
i i g§r^fe«. *7^^— j®fa®twn»i 

to^ ** *<vzS$ ’ifs’s s *ra !»* tftifot 

ffi* Wfvnr* i * 

5t*f%? >n*J> y*w *f* «ts »iw »t$* ftftfuicf 
Ft»Wt to i • • . 

<© i ass t® =?-f®tf*vB m— •fwiwwi. * stem >if« 
cm* 1 ! tW •r^* ftTO 3ftc» fftfcs *«tt(.* i >at c*f>R>M 
ifies ( * ) eft*»i x f’tfiuT’ra «tt* n $yt* fcs 4* £yrs 
ify«(’rwft)^m»m < .y«aw»i f*ifww ftrati* ^«n # ®yrwi 
»i?5l jcj i *ffw»ifE« mm w4 fnfwRfCM »tfw 
%m f*fi stftt ft* ff«cn f« m ««n «ty nt« 4 to \f«v 
si ft faro »tf« aura to i 








», »| ^mwiftnn •» ***&*« 

ftMmTirait'i . • . f* ' «'* ' ' 

Jfrgtc ymw * <«*» «* f * f *' t: ' 

,unt*R f* w orf 5 ®* .*!*«* w ct <«tl sw "W*> ,R * W 








rro ft* i cd *wr rfa 

*rfs <sm* *w, scr <£i*<rrf» 51 w* OT$itn ^rcs rtw i 
trie's tfowr &m? i * t&err <*fafc *$er I C*t fafire ait 

'fsTOwjt*! *mu *ri rr i *ftfkar st*i *trm ftrnftw 
- *tfs *m *hj town *ffo*ifas *ter i w 

.<£i*fa:*r *i«pi ^ftw srt s*rc fafsmsm ( <* ) 

• $C4«1 faCTWr c^ear ( Own Centre ) ^ftll <«rt artfe- 
faftrrwr m\ fesara crftt »icts jfim *i*tr5trdrc* ^rtr i 

ftr ft* iitflcs fan fan * *tiwr 

-^nretii cw -ntr-ftirfa. ftw x 4 <*fa*rt*> wi-ctfrom, 
crcsfy uw «rnw ftirfa i B. S. A./ c«wt* aftft* apt^i • 

— faftrft wkh'Sk*]* rm <*w s i 
w^-fnfarft i $*tr nfis 
*nit «ripT* vctw i>$*rc5 i 4 
* t*i f m fa fas i t*tcs 

ft* §8t *«|1 *fn* I <$ ** jfttoF 
tftrfa m *ti cmft <a^f« 
fwt— i *wnji am rr i ferca*ii^ fa«t* 

* i sftr^ttft* Jit«pl» i crftw *ctj «j%*5 *fi*r ^ 

® i fafart^ i farm *mi m te»i « sft atmt- 
dr nfts frtrtn facs rr i *wj m* §f$s own ^farcrifc 
am *fl *it% w •uift* w c*r $tok»i ito r« i * 
ft*tcr*if*H% cid (*»(*) ’trfftes *rp*rcwr *rf*s 
***f ft* stfr *#s fotrcrmiviw wwtr 

*1Wm nft® ( ) rrtrr *$9 an dst arrtte* 








mv mi « cewi TOtwi to-TOFWW ^1 

5 tro nr&la m tos or^i to ct aFt&r « ftlfat ^ dfrj- 

4 « 

fafcw ’hto *rccror *1 to 

Hfaifca* nnrtc^i atm **, 4 to to* w \ 

■ * 

^Ca* TO CW 1 TO C*T 5 ? 511 CTO *TO fWlTOJI^ fafTOta* 
TOW 5*1 Vftfw 31 C*Ta 

i 

TO fi?*11 «Tffac*1 t*1 eft 
c^i nr «frrc * 

<aca* TO <$ *nr c*t <1 w* 

3 lfr«a ftro* «rei a 8 * faTO 
<pa 1 TO s*i, 43 ? 'cwfa* *IT «*1 

i 

TO C 3 ^ METO VITO -& 

TO* r *CT I *W 

i 

f«*fo^CT 1*TC* fa<* 
at *ft*t $T *1 TO Ji >V 

teas «Jfr nr faatft fa«fa TOra *i $t*i $tro? i 
<TO^y qfty TO 1 ^= 2|5 I 

* l ?g:^F— TO 1 l^faata, * If 1 #f 3 TN 6 «tf fa* 
Sfiroi *t#i **ta to i $*r «nrotrt« §to ffiww mjx 

* i c**rd8^wr — tro at*t **a tea *4fe 

C*«i1 i I TO^tW TOW1 TO1 TO l 

o I ^f^trort^ fS*®tW— ««t ftfTO a&TO* fhrflr 
$$TO aft* TOta *(tC* tfia TO 1 tapft* -TO#* TO TO- 
W TO TO J csft^ ** a? fe| 3&3J i 



ftar— m 










8 i $*w* fiNtfa-eBr*!* gfF^ *m» ff, 

Ttft^n *^*5 <UF f»l$TF FtFl mpl *F CF«ft *f*F1 $f**C* 
*TtfTT*KFrtt *n i 

G I C3 3 ** (Brake)— ^FtF FTFl *lt^tl *tfo CFTF FF i 

as*? ^ sgt yfc i ra r ^cirF' *tftw 

*f** ^grt* «rt 5 : s*Br *faFi eg* «rt*i *^ft, f** *rt**Tw* 
vt^i g*c*r fcwBr f*gi srWt *rtn eg* *tt* r vmm <u*ft 

*r$ts» *Tt* J&g C*T=? <fl*Br *tCT fff*T5 n I TOFTS* *T^fa 

m*j$g eg*ft fast* fcw wtrs ’stf 9 ^ fBc 5 ® c*wi ftf i *i£t* 

*T* J$1 cg*Bf *IJCFF FTF1 Stfa^ FF FpHM ^FtC* fB eg* *C* f 
*i*5K $F ST*tF 5TGHI gf*^ CF 5^ C J* gft* fcTFlFt F?TOF FtFt 

5 tt>« F 3 gf»rai Sfiwf fits eg* *«n ft*fj c*tj? c*h wfiro* 

9 

srgBt eg* *ies, $fBt ^t i 9 eg* 9 s^Bt ?B*cg* \ ^ftcf? 

*F6tvsi st*tf 'S igm §*ra wt* hi *ttgfa*R 
• -• 

^tf stfgBr *f«i eg* *rc* ; $BBr ^tew st*tf 

$t^f fggs fa* ^ s$Br $icro $*?f Tffag ff i ftftfi ^tcro 

?u>g ff car^ffa* eg* It 9 ! « c^g^Br fa®F fa* Trf*re ff stf? 

c»< eg*- 1 ? g»rt Ft? 1 5T5* 9 fiffct< fa/iw.^ <sj$fo *tt#lcg fwBt 

eg* i ’ 5 F& we** &t*TF f***fa* vrfag 9 *4*ft 

gfrs fv*Te?i*iTTe*g wrs iTfas ff i *T*t* c*ts 

c*(« *n?tg **»i 5r*jg eg* c*fa* 9 it«rt *r* * t c* * 1 ** 

g*s cgF m*tF eg* *ti5 gtfTwg sr*ig gfas cg*-st*9 f*fe *Fi 

*■ * • 

^'tc* 1 w cg*-^ giFFtg *ftcg *firci *f ff ^fk^5 
fw*g gi gftgrg sw *fg*l o**3FtWF gfr 5 ® •HfTtn 
^ *rtj nt«i Ftg i c*H c*t* cg*-^’cg cgwl* FirtatF 

^8— <gt 







W I C3* lie’ll *1*313 w«fe» 9 ? I $P1 C*3T*-C3*fi>!- 

4 * *ft$ fast** *t* ftn 331 m i eg 51 ?- 5 ? *f* fwl c*tot *t«i 

* • 

<*t*3 i *l£P*l*,jcftr *ft* cp cg*-^ ^Tc^p «tn <31# <fi*& 
<*HMTfI *T$1 COT ft?, <& *TSl3 OTJ 4*ft *rm W» *fl *TC*, 

C# ^flqc* ftpst* OT 1 fOTt* $ ft?S Vi* #3 « 1 W Stfafl 

aw « mi ft *f* c^t^c *w i c*t3 c*i* ni*-#*-* iws *w <#**t 

cg*-^ *»ttt i ft&n&g *i*-yc*i3 fa*w ca*- 3 * *ftr *i-*i* 

*p*ti c*ffat* *ff«n at* i ^ft^t <311^ ft* <£tf-*fa3 

firc m f ti i cg*-|t% eg* f*wta oti stf** pit*i * itsra 

atft* ft* Btftw afnp yfa' cm *ra i wtc^feSna *aj *i* 

<a* <3*ft eg* aj**3 ** i fe?n sum §*ffa*it** 4* ftr* 

• <£*ft C*t#-*i* *Ht*.l' *l<?tfe$OT3*I fetf *t^T *t* 31, 

% 

f** #Si* *f«K** Pin *rr#t w wrin *ff^i« crti *t* **r 
cut#, *rti «rpflc* **T?n nit* cnrai t 4 **[ 



^1 $ttm ^ft* 3?fff *it* ai, shot* pit* fe*it* jRtnsr 
*3lPTfi fen* otot 3W fftes up*fe cmn ot ai i 

*ptfi g*i pint* ca ** ** eg* napis 
*n n* ssi *mft* otp *t*i srpit* *ifr, wftmit *a 


*m 


2 *^ 




Srers i rtt<^ firw -wi gfg s fe, fairs-gf? 

ftfs«T», tfcfwTng-WOI^, dto-faft*R, aFtta-faRTO, 

• • 

^fTO»1 « «I1M*W $173* gfa$ gtHTO gfagt* 5tfa <ST£R 

srfirgTs gi ifc ?$gt* fagg >wroi i w-m* cto gfcs c 5 * 

* ' 

C3[* grig, gnft* $fc-cgg, biggin gjg*t« r 1 g*t£ gfa i %si 
^ril? SttSTBR C^tt* ^t* *fto> W I 4? 

■cm fiffli gtsfa « yfaw* gfes fwte gf$j gfiw 
*tt$ g«R p i gwi* w\ «t»i, wt$ ^wtr* 

c*f«?i i <*t<rw #ircg f^ gftw 9 gm gitfsti tftw 

gits egg r.tysfli «sfnr*w i egg.fagf* fw c*. 

5ff« gfa >0 gt$*I *1 W 1 ytc«i cgi 41* gftOtftll S$W cw 
$v\ *{w. >• f® n^r^rs ntc* i *• irt®i *rfe *sc*i s« ,* 
s . ijf^ffi y?fc#f *»• f $ $$uf* i ^£gc*i cgg» grot* gftw 
c$g 9 *fcjni srt <ug* gg#rfag w *rrw cgggfa iwj iw 

w 

gjNi cg*f w gfa*i $fa&gfr gfaj® gtfi TWre osi^-^ 
*Fi<*rt3 ftsjtg fic*n »roroi gtig =n i 

^ I ( Steering Gear ) 5— 

• • 

csfati own *t>i, ciwi cwiwft, citfc* ’irffocg*#’! 
HiTiit ftm » fin gfai *rtffeg eg fwcv *«gv m*ir gut i 
Ihtw g« gig **, ’ff$ ^tgrtgtg w wicgi *fir* 
greg i ftstfit gg ;«fag cggtg *rrcg w gq-cggffit^g $*fg 
gftr gig 5Tii gtfctSgt* sfi*i *3 i 

S*tf«-*$g g^rtc* ftgtfe-ggg «<g? St **\m egg grc*f 
^gfft ^gn^PffgiTi stfgg gfgi ggi ?? i ^ snwlr gfr-s 
cgiit^t^-fgftitg ( fgfggtwg 5^j<i«gg 



CWtii’Sr fa***® 




mv *\ ) sfl «rrc* » c*nt* 

®tn> *1 wr‘-f*fRiTw* hw*n ws froi & 

-4 

faf^tWH HnfaR-nH"! i ftsTfa? C*H W dr*ft 

^9T*T V I 



fb«S- ■>« 

* I isgifat-**w i ? i i * i fartfit-TO f 

vs^^ttsrfwwi , «*TCT" , ?i si i & 

t 

C*fcW « T^TTC^r 31* I Wt (Srfft? ft«ICV 

m $«w wf rfo sttq *fcsi cftitw .^i 
JJIltW «fR* I WT* fhl 9?ffe «feflT^ *TCT'*f* W1 ** * 
W TO iTVWfWCT fag *R* i <?T«l>f* 

<3t«fc Wt *r fi^wpipm *rijp «fk^ li*"nwi»[«i« 
»rf T5 CSfoPT-'W'ftfc **1 SfR* £ $S C*foW 

<a*i?f feRw ^151 to W *raif«re wts va*6t csferpf toc* 
frttoi •nfow $t8t wfil «tl*i *m ffro *nnr i <3 fo* 





- .w^ <r . . 


*> i f^rf^^srfsr i 

* i «*w'i 

0 ■ $Sffe £} 

8 | f ftfe TO I 

4 

<? I 93R' fnfi=r^T^ Hcifl I 

* I fcffffa W*' f 
(*J^ feu f 5T r fl? ws* ^rc*fr 

mm 1*i> *rft* « 

■4 

nfe'5 m' frfavrni wrtn 

far — cam c*fa) i* 

Ihrrfat lE-ftTurtt* c*^ fe** kites'* ufei ^rton * 

«rrc*, •arc" $ tstfe ^cst* c*fe*fi m' 

»WMtH VWtfarS *5 <u£ »TCt*TW W*Z* 

( Drag- Arm ) 3*11 W I ««t *s 1*T-*fl«r * 4fc fa* TO «*TC*fc 
TOn> cu* *rt Itatfa ?fas <u§ ^tu-^ro'' 

fcH-*T*cro *fc*i tfm mm *fau w ?? i 

si fe »feu wi **i ^ *w qfarofc *9i 

ott«* i ^nu^ui at? 4$ vzvti * f&m c*rc*r 

ft*ff *fati toitoi i 

C*1* C*t* ufr? 4V *tjR-fTOT* 

**i *frc* i df fast* *to to* fotfa-TORj ¥>it 

mfa u*n fell Ufa, TO* »«R C*TO UT§C5*-S1TTU (Bowden 
wire) U1 CWHJ *fa*fr fcftfa TOTO9 ufru CWI fofl 

*raaw to « i usutsi croi utt c* #«rfa fcm *uv8r 




^8? 


cwllS^f 


c*fa? cim 9* i 5ft#t w*i* & c*fa? faww 

ff*1 fafate 99 I £ C*fa?S? fNtfa ^llt<lt* W ^ *\ I C^T» 
’n?tre f&stfirc ~<w w ^ cw* fl ^t$j 

*'S11 *11 H I 

^f-^si^r- **ii «iw qft $?rfa fr* *i 

4 

*tl C* 3W 5ft^}« T55HO ^ft* 51), ^3^ C* C*13 W fi+W 

topwi i t*\ to* *ifo *wini *fio w* i ’ft ft 


m«mt* nsn *Si* fulfil? ^*t* $fe^ *19, mn 5*i*i'-r*[f5rai- 

(.5H *f3 ^tfat$ ?ttt* f<P* fr*TI*VW N 1> C*I5?T$?1 *rtre *ft c* * 

■, 5f?1 $*£$ ©t9T# *jfa *1 *lfw 5|^1 *ft* 1 *« TTO* *fW*T, ) I 
’lift *l?f?5l *1*1 ^O’gn fstfat \W C*T* vz* $f6l 5 5>C5, *13*! 

W ’ft?'? $h?wi *ic* «*« *t?i* w «ra sl*^ *tc? 

<43? flfaffa? 3»l*l** ^T*St«l »TJJ^ C«T3 Q3 hT <43* *fT*‘'*faf5HTCT* 
^c? <43*n *i***pi *f*w 4 ^ <*)?■( % **sn« **• 
43? ffcufa fc»T! *5*1,31* -5i<K 1&fltf**4 ‘Cfl'5* « ^fa*! 4**1^ 
*f? 1 $fi M4J Ernie ’ftsf.sji frtfi *f« i <*fe*ft* 31 * 31 * 
<*$ fa* <WT*« <3tC3 5T1 | 3J3$T* *fic3 *!TO TO? 3fa £ 


<*?* *h#t 4 *s, $$tc* s^hk w 5ii *fan w fa f ?s fwi 
4> mw'ft $51* WST’f *lft?1 $3<5, Tjsitsf *ftfl fwc«l 

O'v V 


/> f*$*TW* ^ ’Sit? 5* I *U* 4* ' «*1OT $ *lfa-3^ 

c ’iiftre or*i *ro 4*St csw ^ww 

»V I* 

. , r %m<*t \ 5 - 3 P '9 $*iu ^ 5^91 ^tct 

-_flL > J V * 

nits $i$5? c*tc^ * ^ c*tt» ^t§i « fSt 

’* ?l * l^inCf ^*t4 fa# «ti « #t*t?5i faw stw 



:^o C* 

ZZ] *tft* l f$¥ *faC3 ftrq $fT* 

*ff£* sfc 5^5J ^ $«TfC* $* *C*t *W**1 ^?tfl 

’tf^s fifC® %*£* l *fi>fa C$"*tt3 *$CT# 5f*fa I 

q I ^tT5 ( Clutch )— «W faw ifa 

seal m spates i • 

T*fe\15 ^ST«ft^ ^t^l gS'gf^ ' . 

<«mJT*! (Axle) — wtww «nt4 | 

"S I »rs| w* 'Sit^w ( Front-axle )— atani »lf*5 *t*, 

W r.w 5T*ta? « f’Sft <5Tf^> ^ffa® Ml I 

* I rn fypF3l «TTO»l ( Hacjc-axle )— -' St^tT® 
bt*\ 5$ft fOTTCWITM « ajf*-fe|? Iff*! 4 ® SI I 

^5«fe--37t555C^® s f— ' ‘T’ CW *W <HTO 5? I • 

aftfll® C*i >f*»l «T*OT W, Wtfl COTFMR1- 

f®51^ ( Chrome Vanadium ) ft*! atfll •fl 1 ®'® i ^ ®W3 S*l 

* m 

iflt <3 $ CW Val-^Ttc* *NCT «a« OT1C5 

> 

'*ta« f*| srfs ¥« si *nfn ^H&ai ai «tfinrt an «1 1 rin 
*m»i •ufm, 3tfoai c*[ct ^ft 5 * **zq 

ffi^i *fi*l tffiit att i *iT*wc»ra ®V fat* 5t*t* ’H afwra w 
*fa*i f**tc^ *rwi^aT* aww aa ni fancwn 
jffo$ cw cw ca*T* <pr c*ra c*fa c**ta aai-c^tfaw 

*t*s i *rKaarf« far f aifat ■wfi >rc*i »a c*n 

*« *ft« i *ni ca, **=»s *T*1 *1 *Tt* « 
tr*1 *fw fere<£iar a%® ^t* 1 si flit*’ i «ts* *w f«M* 
CftSi *w»wi *t*pjot «itts afiw 3T1 1 JIT^C® at*l 
»iffitc*re ^•■■sa ait?* >ifHi an oti ^t»car»n 





^Krt§^r f^wjwji 





§rtt-*® v , t*ii i (\*) jFfn c*t«fc (^.«> srf&^i ** i S*tfa* f*w», .*1*$ * ^ w * * 

sin *t* C*9tfa I^CTfS fctfc-ft*J i «• » ^|5i src^t’t | 








*? | umHCH? *tf5? W* *%l*\ <sfo % frW* 

uf 9 mi# if? «aw* 9tt^1 m fa* Srffas <*rft* i fotre *rrst 
• « 

5t»fft«rr? 31 ?? fan ?(ifar* 'srfon i 

25 ? *11 235**t-^rt^J ( Cross-rod )— <4$ 

$« hutc ?i f? *r«M* fa* vrfara V? i **i 

hu en *i*cto? fa*:wi* ^fa?? *tfa% $?*i 

C*T? C*T? C?*1* ffr*l *ffan <4?? C*T? C*T? C?*T* 'H' C*W 

?t? ?T*1 sru $ *ctr i 4 h* uu 

fa»} <S*I> f*|* ?[r$ Slt^t ®nffa<l *ltC3, cn»$ 

?**; ^rrftosfc ^rrt* *i*5f^ cws^i i 

51 m^S\ ?« TO* 5T*1 

5133 ( Horizontal Diameter ) UT*f ?fa?i ^1* 

*U m 5T*TCtW «TT*ETO? W1 « TOOT *Tfal5-3JftH# C*N 
* * • 

f^\ ^t"ij ft* ?tc? f 4 ?^s N c* cut? c¥t? styles *? 
C? 1 ?! uft?T? UfB uitttara • ^fa** fw?H 

313*1? *TO i 3OT faf? UWfSf 5f*t ^8t? 

w *t* m *t? ?t? i ft*i s^St 

=rp$T? nfirs cnj5i$si ^ u? <®T3 n i u<s<ii3 fan 
uwi «im» crc to fn? gift fa« <1 & ap-f *sjr*1 *i *tw i 
ut*cto <rw *Tfro 3tfa?fa fan > cn 
jnfa to TO onrt i Hot, *1 

fftur^jt? *rl $*iot 5t*i 

ft* n 3T?*T? 3t*1 <SfCff«R, c?t? w 

c*rou ’•rr^tncn *iTfTOt f i *n sftw, 

UTUtftil H?-TOff? <rrtu 5rt W 6TUTTOI Hf^ UtH ftti 







4 Bt*1 TO* ?6K *$£$ <«to 9* I 

41 m ^totto* c*to* ^fasrcm-wcB'fc 

i 

**%[ $T*1 cwrt w* ( 'mK^> *iitoitto?to *nt*r wf* *TO 
*ftc« 5fl I <?# VS„W &T*H\5 N *1 TO 4*11 TO | 

*f6K «TW WC* 4 fall 

shtc* *jT*.*rfTOWii to i *fi «q»& cto* toj to*, ‘ij^* 

& CTO* 4*1 OTlfa TO1 9*1 $ •> ?fl CTO CTO 

fa$« cw to i 4$ ^to*! *©iw fa*** i . 

di*ft tffa«fto* 5TTO TO TOto* 5TTO »to 

*!tqjs* TO** <iw ^ttoc*!* ^* 1 * $$& to f^Kfl^jt^ fw** 
TO* *v$& TO*f i fca jk— unv ayi^j i 
-. ffaf* — ( Spring ) TOlt « «TTOCTO TOT C4 to* TO5- 

'afa to* Srojra fat *w i 4 fat tow* «** *to 
*trftc* sfare «tto i *TcTO toj tenw TO^i c*rs*t 
4*$ *$51 i fa* *ft €rf^55|'45 ^ww *to ’{Hi to toi 
* fe*l TOT fat** *$« 4JTTO TO I to flf5 *fiwi 

* • tf ^ 

*TH1 8* W *1C4 4**1 *151 *IT»1 *f«1 CTOW TOT ^Ttlt 

’it^ to *to 1 to* to* ^ *iti3T *3 c*^ ftm fat-*nfr 

«tiW*1 TO^T* 4$f4*1 I *ft ‘TO* ft* # **T C*w*l »1 ** *1f1 

*m ®fT*1 fat TO 55H *131 TOW 4tfac*l * ^ fat TO 

5 »i t *t*i TOft «rtf*c»i « ?n£t fat s?i *fa»r ^ fat-nr?taf»fl 

CTO TO « *tfaf TO I TO* *lt* fat-ntSt* TOT &fa 
* 

to *5 1 srj^t fcf tor* toj *fa&i trftn *1 9f*r* mtwt * 
’fitsr 8^ stw fat awu cron ^tn to *tnj 

«<J Sflfwt* 5T««fS*J f«® « l CTWt «*11 ««1 *n%=t 





i orfas ntwl to a, w fa* <srfirc$ wrm TO r 

W $PT* WJ^ta WW I if ^TaftS *t$ *firo 5^»T *it 
, • • 
w i i vt«i c*ra c*ia fer, ca*T9 cfl&^fac* wraiy <® 

5«?1 *c«a i c*p c*p 91 aw* *i3ft al *fai if ■ftaftra 

«r* fan c*a, ?rt?rw c^taare ^tatifro **v* ai *iiw i 

w? m\ m aw wtf 

' • 

*f«T9 fa|>ra ifT^r« mt 9*U qfazv *1191 9 T 1 ai, W $PT9 
afs>^ *19 *19*1 % 4*a$TC9 W£& *91 9T9 C* &PT9 

* 1 $, if §*nti 51*1 *a, ca^ $$ $*t9 aia aaww^t* cw«fl 
*$91?:$ i if **-<fiw3T9 aral sptpr* *rruf, fcrfWi toj caft 

wtp $9 $ffi fai >11 tbcay twn r 

c*ia c*ta atftre a*«9 ^*9 . aw w ai$t9 arW 

"Wata-fa; wia $9 i §rire a^a fww «i^ *t9 i fett- 

*?lft 95 *lT5ai $9 55 *9 *a *ltl« I J|*W1 f*^5'4Q «H* 

• • 

c*rf^rc*5 ^t<»« 1 9T9 ai \ feityitf <£*f5 *n$C5 wra 

^«i* at fart fc*i ajt^ 

.«rac'i af*5 <**& *nw fast* 
a?wro *9m* « fcst* afa5 an* 
fate* ft* a* at <*T?:* I if 
feis<iii <*ta c*a ai wi? aft* 
at i . ^*t9i <bwt* fa* c*ta 

c*ta ni^ts <**&, c*y c*ia 
srt^n al $tfcf vfw «nc* ; 

tsar — 

cfji, »•, »> acia wfaart’a at£hi at 3 ^ $$£t afcifas 9ti1 ’at** 
am* «*ii atifiw mu a^rstn? nt|^« awtw stf^T % cwi at«, c*ta 





rsrtfMi f**p*«i5 




ift$C$ H$t al *t*T« fist: « *tCV I *$ fw 3 T^nr «ta|f*( *tai 
*fa*f ®5 faf at^ta B f nt3r« ^rtnftftffcmt Gluten *h 

4? r wi' **®i w«t* #t*ii *fa:ir, tita-^tecjfwa ■ Jffrt? f*t®[, caat*a; 
Stata *r$f3a *t% * jjrfi lira cwi mi fist* ft* as *ttj at ^faw *>tt$a 
*fc * wnrt* *t;*t a**f nt$ta aft*! font *$«t « ^faai *tf^rw wti 
•J tw i i|t$* fetttaF >^ft *t?1 «j*t a>fe * 3 <t* at*1 « qfiwf> *at 
*iwWR , i *fr,*iii «*ft alts vq* altars Istora *it%aa at 
6t*V* *tT$a «ft¥l tfCataR I 

*$ ^nt^5 5^ (Shackle j :— 

ift^ta f^sjr, fist; arfaata aaa ro *i;a tttffl f>w »wt« atis *$ata ccftl 
^ti »aj fist;*? 4* at $«« aTTHr*f*rc*a *ai H i 

ji| njtvai fa*, f t^ ftil afara *« i w fist; afas h sir $ fa* 

•*Hwi c*im ^faat at* at far 4* ftwa a;?aita *ata » *tS 4 a c?ai ata « 

♦ 

iff $ sfacat? 4$ faa ***traf s*nrtt *TaT *fats *a *a; *taj arfacait $?t*t 

r 

•m art<$ sa i aaa a*a it faa « §*ta w aw *at* *»wt*a 

hi v«^- annes *fa fter vi ai fi stmapn i^wa 
■ • 

Ufarrt *fiata fsifii §flm *r*> *3 *fa«l gfars^ta fa$ atfaata 

*at ** « *$ «t\»t-fa*%faa n$ ^rtwtf% *$at emi fcatwa 

aw *fiata arcatiR a a i *ita*t ^tfwt wr ’ll fta; 

' % 

ni^sfawtaw ‘Hi 1 «jmi?i CH *ft«t!hf ^Jt^cwa »f;wft 
iO$| ^f»ai cwai ;i I ^ai ^ mtq m t$fl fimw »^nt ^far? 
*m i *1 t«f iita-c*&i*f tom atatt ««« h i 



fiwnft¥i r 

( Roa <* Wheels )— W I TO* 
Stf fe CTO *11 wfonctf FWC5 *ITW 511 5t*1 5f <ftfw 

rivets Bf^rc^s *trt* *1 1 ^ 5t*t* f«w wr^i 

*TO«J5 | 5|*l ^fw f$* #C*f <21*3 51 TO15 51* ** TO1 

-w^t* -srw^ sr^t'i cm fcnf** f? i stto fern srifro *u*l 
<$* fa* Src5, &w* 5« to, *irf* stfwil *ii*t *if*n qfas 

*ttW, TO* *I&T5 fft 51, 5ff5l to *ifaw to, fwf? 

•rocs to, er*i «rfini *rrft *if*ti qnfts *ficvc5? ** h 

5**1 fm <4* TO TOS 'TOI*5 I * «WW c*fa* f^C?* 

n\t*n topt* toctois 5f?s tow ( Parallel ) 

f* si i nw? 5ivi $*ft 6* to*i *faj *fa* wcwi sr*t* 

? • 

C*S ( Centre ) *tc* 5*TO* 5f*T* C*taTO 4l*f *t TOt ft* 

^ i 

TO5 fin I Cfffa* f ?W r.5 »plWf TOETOI* «Tf\ 

$tft* *rt<f*r *ro *<fR cto fa* *i c* 3 ! c*fro *k* f* 5i i 

• • , 

v* nttf*j 5i *tc*, to f siftt ^TOir* to #*tro *;fa* cto 

*%5 r WCS* 5t*t TOCTOI* *f* 51 <*tf*E*I, cm 

5TO51 ** I >W W1 5t*1 ^rtta*«(tfwn*1 TO** WW 
ifs* f*l §TO* ir*t*TO TO (Vertical-diameter ) *f?!C* 

mft* fa*i *1*1, §*f* fa** 5tn *c*ro > Ot* «• sfa *5, 
strw %*nt fw*<jw| *tfw fnw cffaii «ft*i «tit«rc i 
*ttfa^» 5W *lfal »tf*3 *nt*n «HTO *T«nt 4fF8, 

srora st*n fcn« ft* f*| *ifes «f*w «rfwi #*fflt 



c*rr©^r f**r 




*ifcfN« *[* i to c«r*n w *ffft c*t<? to 
* t*5pra 5t^i ntw* »if$$ ^1 c*w d*t* *if^w 

fara*i 3tfan ftn §ftu 'own' *nt^ =?i TOI <?!$ 

wc*i fttnra toi wi'Sttti vi i fh faw «*?eifg 

ftlt« A Oft^ I ^ *** FtCT 4*t« «fe 5MF« fiw jd 
*Hl ^7 I 5T*1C* <fit*»n *WW qffatf5 fwc»l *rWV TO 
Hwift VffWfl'ftll *ffC3 1 few Tf&^l fa® 

5t*H CWfa *F»I I 



fra— 

I 

A -^TTOI*l-f*R I X~TO*3| 

w 

fe»rara fit* ctitfl tffcras pi w*w *m»i®i-fai IS* <iw 
wtif «w swu »rf*« ’Ntvi *fcifsw i «t=w »rr#tr» >asam 
piS «ttw t 







fear— >i;» • 

^ fes cw* ^ttranr cf ero&i, c*n’ effort ifatw i 
■<afcR*i effort «rwe* v^r q»ti i # & t > 

<&9\\ *m $f^5 5TCf i * 



fo* mn 'em 9 oth ftitci , ft* fo? ffo ^ * 





L VS f 

- r * s- s* \* S ^ s 

51*1 *5*15* fa* £f*tOI* <St*« *9 i ^ I Sit** 51*1, * \ 

*tci* 51*1 * i fa* 5t*i i c** m to* sic** 5t*i* fern* 
fi>§* *fa* fa** Tf*l 6* I fal §*1* CTO (SHF9 r**ra *t«ft 
*1? *1 | «1E** 5t*T* *lf* *5 *ft*1 *lfa*1 *1**1* *mRi ** 

i 

*c$ i **'*« 4* «r*K** 5i*i $ **, $*t* *rf* *** fa* *iti* 
*if****n*, fa* «i** t*t*i *t*n c*ift* 5i*rc** *i*t <ws » 
toi'entf, forfal <*fafa $$1 ffc *m £ ufafa **$iw*i 

TO *fa*1 TO ** I §*1 4*? STO «rft I 51*1* ^T*T* <11*1*1 
$TO *1 *11*51* **91 CTO 91*1F5 C¥fa 511 5* C*t *$ <STC*I* 
*fa» «Q*fr *f**1 *fa* 5f*1 911*1 5* I <?fa 5t*1$f CTO 
(TO *!l#tC$ *11*61* 51*1* *fa<5 TOfa*1 C*«91 5* ^*? CTO 
‘ CTO *1551* -51*lft *lfa* *f**1 *f*1 *fa* 61*lft 

C*^ *1CT *ltTOJl C*«*1 ** I C* 51*1 *11*51* 51*1* $*1* 

i 

TOtl*, ( Stepny ) ‘ <43l-*S* TO I fcflffS f*TO v 

( Fiied ) STO '« ( Moveable ) *1"* *Tc* [ 

^fTCW *1*1 61*1* faCT* *fa^5 > *T*lt*1 C*«*1 ** ■ C* 

51*1 *lfa* *fa*1 ** 5t*1 C«?^1 f * TOTC* ( Spare ) CTOT* 

t 

*t*l TO I i C**t*T* *n* *1*1 *tW* *ft^ *l£*fa*t 

c*N9*n ** i ‘cro cto ctot** (**•») 5i*t* tfct tfa*i toi- 

ttstii ^ c-m* 0W* tpm c*wn sfan *£ fa* *«*? 

*i!T**1* ; ®t* *fa* *T*fr *ftC*l **fa *** *t*1 *1* <4** IlC** 

*1 iwrp *k* i chil *fcw* *ttf* *fa i ctoi* $*t* 

*lfat** *T* *t*JF *TC* 1 CTO CTO c*w* *t* ,*T* *ifat*c*$ 
cf fare *tiw *1* i *i**i* *TOft*i* * *Hi* *iftc« c*fro 

y 

*T«*1 *1* CTO1* **t*l *TO *J*W5 f* 1 cat 





CS Tf Bftg 


fam $*ti fcrcti * ii ?$5 5 TO vk* i w mti 51 *55 ofc 

fH C 5 t«fc ^fro c*HT 5 55 
cro* fi^ft, ■iwMi fa* 55 » 
d3t-faw, ’tt^ Wt«? TOM 
<2^ 5*n feirns a *iti .tto 
5lfa* fa? 5*51 <*nc^ I ^Tlt* 

t!«m* *m 5*5 *65 55 1 $51 

fa|C<$5 5Tftl 5^$ 5TE5 511 I C>T* 
m fks $5t5 $*in otto 

5*5Tt* I CTOtl l$*l 3 * *ff#tl 
yni 5Tfal 5ff55T5 555 foatfff* $*tf5 '815*1*51 55C* $51 

tf*5l 5T5 I 'Wf^CTOll C «PS ( Thread ^ 5T*f* $*Ttf51 51 * 
•Ttfan TOT*! 5^5' 5fa* *ftt5 i * 

C^rertfST^ ( Bearing )— C5 CTO Oflrtt TO TO tiwftri 
TOT ^C5 51 Sft*, 4J5t 5T5T1 5T51 5tf»l* 5*$1 5*5 55 *t5ft* 
C55Tf55 ( Guide ) TOT 1 fafftfa* flf*l 2t*Ttl £55tfir«fa 
*51T51 5J55f5 5^T® C551 l # # 

> » ayt5K55tfa,^ft3Krtt 9 I C55tflt. C5t5tS&-C*$T*l Clftfa 
« ‘ 5 I ff»! C55Tf5? * ^ '. * I CTOlTl CTOfit I 8 | 

5*1 C55tfa I « I <5 Ti % C51ff« I . 

<4t C55tf5**l 5t*1 ( C55tfa 5tt*5 ) TO1C51 *ff* * 
5R*T5 $*15 TO I CTO CTO *PK55tf5Wll TOT C515T$fc- 
C&\*1 511151 5*1 *5 TO 55, Cl! TO 4* C51Tftfc-C*fctTO 
Wfef 515? Clfct*! TO 5tl I CTO CTO C51tflt C&TOl C*?«f1 
it C*1*!tl C55frfTOW 5T55TTTO TOtflTO 5t#tl 
^C— C5l 



far— 





csrri^s? 

\f r S ■"» ^ «- yN^I _-X** ■< /■/ 

rf*ti « «m*ra ^fts c**ri qti i s*nn ^trtf ssr i 

*W5J|5f ^I-C^5tfiR^ ^wpl S#f <*rr« <215 $$ 1 * 

^•1 *W «rft* *S3l sfc 5fl SI I nn 

#S ?T«t faf*fa5 I i£i$ SS-CWfat IJlftfl vfzcs 

si «:fars stFR *f$s i « t^btoh fast sf$es? tes fat? 
OrtCT ’It'll? ?S-OTtfa «t? fl «l & S*S OTTf' • fall 

I 

f Iw ^nw? «ksVj ’ifinTO «rte* i <s*$ c*t? *tfas$ 

?s ^rfan jjti <w <«*ft f* ss vstfas stfa trfro ^tfirrs 
*lfa SH fftt’l SI | w* ?ft vD^tt ?1 ?S 'Stffal ?tl, C*\ 
c** Ttcs $$ «s*ft ^ss ?s fat •p*! ^fat *n w i 

• t 

*51*11* C??|fa , W « C*TCS3 H «JW SS« 'BtfWfll 

?t? I ^T?*l CT ?S fag fas ?T?*T? J^ltCf C?$ ?S 3 r $S 

?wi fs-5? wtii *$*\ stsi faros i $*roni tot 

«3 

ojspSt qjEs ss- fires ?s5l 'scss't^Ng ?<s 5*it? wi 4fi 
csirfin«a? fa %* TO w fcv? %*ff sra « 

i 

%H «rf«nl rra >a« '^fi't "s c*tffl’ rro toi i vmw <a*5i 

VI Wlfawt *K « C*R flitter 0OT iHWItl >W»I 1*1 

'•fit v*i *n csw i > drift? »rcw $sn evt «t»i *fim 
fljawffc twftw fcrrc vr **ta# »i «u «t*i «w vt 
cinf« ^* 1*1 c»R . v& =d fw rrti mi rt»R "iftpr 
«cmft? «wtcr rtt»ir f?>iTr *tcn frrn Hit rft*ii «nl 

e -* 

c??m* w» ^<twts wn ste’P m *m 
Hi Qit? ^5l ?st, ^ ^rjfs ^ti 'e sf 

vkv* i <#t r ft v wtr **tt #»i rt«i «tb h, ncr Srroni 
*nN fill ''ifitr <CTif*'rrn rftii owji »fim *ifw 







ft www t»i srfirtit fam mnm i «it**T»i «rr«t 
*T*»I VtCfft^fa Mifte 5ft*tt ^ Cfttftt -tTW® sfl 

*t*i fttjtrtKiraitt-c*^ ctttft? tft^s ft i t$ft srfwt 
tgiqfasjs^ s c=srt^rr=sr c^r-atfic i 

4$ ct $6fT*FB # 5Wt 

frrtfr fati fern:* tftfe 
*«i tito «nH f Vf 1 w 

8 Ct>fs[ Ctltfttui* 

TOT i 8 CfTOT* 

<i)t or 5T*1 <i)f - 
tft j[f*lOT *lfatl 

ttt <m feftttt ♦prct* 
ijfa WI$T! f&f tfTW ttfttl 5TtH ft, 4t folfo*l v 

cwtftt t tc® c^t»rra *f»i *}<*¥ t^tl tit =?i <*ft *Ttw fo& 

tWI ttt* CfHtTt Ctftffv C*H 

fan ^ tn* amro* ** m'ftf m **u *fi* citw 

f**l C¥T^sn ftfl *wnftfTWt ( parallel’) ft I CftoTt-Cfft't?- 

(ff ftt. t*Ktttftt WC*|trf ttffo I ^T«ff*l *fttft* ft 

* « 

fait* tow ctmit cttTft? m$*s f^soj i 

@t?rr^r f%TST ( Tyre Rim J ’ mm Wl TOTTW $$ 

«9im fsfcfitit* fcflflr «a» ni 0) fws. ^ (Beaded 
edge ) tl fa& Cf%t1 ft) <711*11 ( Straight edge ) 

§1 <$* tt tun fat *ftra $$ «wim fim -smwR *t i 
tnra n fit nfinr ffttri m tfl ttftf trfttl %c*$ =fi 

fro dwtft hot **ttfcl aw fttl utm ftw wti*i i fartf 
( Solid ) Mm fa *rcf ta» « w 1 








©t^rhST *9 ( Tyres & Tubes )—**«« CTO 

^rst c*t*i, cr&w $nt* $ fe&9* <stm«p5? j t*Tar* 



<*ifTO qqp ufa m\ %fa i i^tarf 9 ) 991 * 

•lift TO*TC»19 <5Tt<5TC*9 <«C*9tC9 9I5H 

*Tt 5t*T I &T9I* * f«CT 5Srft9T* TO 

TO w, 9 T#t 6 l*tt* 9 t 9 CTtCT 3 »i ^ i to* to 
c«r*n 9t* cq jj$* fa$ *f*q t?i to *fw 
qjfo «is 6 fi >%9 fcnt*-fa* N *fan 
4 * 6 t fa$ *faro nrc^s?, t*$ cn^ft’s to 


[fan iW] TO 5t*1 $£ 5Tf*9t9 ^f*9tTOrt SfIT* 9*11 faf 

®tii *tti «Qt«c*i ft$* sj^stf* qfa enrol tor 

, i 

*fac<® 9ft*)$ *\IW 9C* l?t9lC99« <5^* ft*T *9 I mw 

t 

R*t> <t^1 CW, fctliC** fa*S SttH-fams j ^ 9$§t 


9S *9 91 99t9 *Vl. 9T9 $1919 ft$C99 W 3^9 TO 1 TOTC** 


$f9T9 OW *fi9T9 TO 4tTO: efface 9tC9 C9 %*l 4f9F$ ^ 

arrow vfa fro nfwi nrc* ^ i 9919 aiqj *prw 

9$W §9tl ■ifiP fPl ^9 v£i9? TOf »TCa|9 9C9Jf ^ 99 I 9tfe* 

ftw Ww nift fftm toi ww wft fro Suit* 91 


99R 3T9J *ffaH ntfTO M9F 9*9T 9T9 <W %^l ntCOf CTO CTO 

ttw ¥f$ wfc 99 1 it*t ^9t «? ftia ©era* sifter 

< 

«fw fwi ttit «i* 1 >*wct jjw Im B^ttra r»n* »i«i- 
os* far 8 * *fai *»&ra 1 mr'mpsi vn ctiSi 

-s^rti *nt*i *mfai fan »wn 5tm» ®t»p5* «t tiSi 
*T 5 ft fa** *tfci wSn »ifr 5 fwilfi f?w > ^i^ft «tt* 6 m 


FST^ti W iWsfw b6ct j« i nR»tni t®{s ^ q ^ 


. k Wt . 

' - ^ ^ -I -ss* -H 

fan & $mt* fa* »it*rfart fa® sfa*, *1 wi cwitft uj*9t&tini 
f*r®nr m o&faai fwra * Sh i cq?wr fcwm »** f»r* 
*rat$n »i$si %5 -t^j ^ ®t*r ®fai *rff^n cay*-^ aimira 

i ®»nt* <**&! I5%* «i^n c3W5f »rc*rfart ®j»|c®i 
3*f?t few *w mm fa® *tc* <$** m*\psi 

*rc»N8f*i fafc ®fal $*tt® <**§ *rfat fa® ,$fa* i t ®n^* 
f*c** *wi sc**r w* « i fcttf* 
<*rtfac»i 5* few fa®? wfftfii *fr$ 



fear— >*8 » 

ffawt® *T*1 *3t*?1 fifCT *?tw 

V 

faOT ur«n *wifcil *c*$n *t* i ®t*ti *nf #W5t •fas 3tar 
Ststcw ®wi mm fa® w $ h <w* orfas c** 
$$t* *c*a c^frw «r® tin *1 ffacl torrara fa 
fart *1 w i ft §*8 1 &* ®fart t itNttit mm ®fa®* 
Ststt:** **r* fa§r c*n *fan orfad «ffai ®t»ic«i 






aatNi, tow atat am: <s*$ *fait at#t fafc 



f 5 $-— }b<t 

toa aw dftrai ftt® to I *j®a fcma to caann a?:* 

to srca*r ^fac® btc* at, ca* <sf® anarcaa aft® 

$tata-fti®ta fan cifan T^fcs to i wrca fcmatt *r« ftai 
. . ♦ 

caafafl to* atssfti aai$at «i$at ftara a-® ai-a 

*fat® to I *ft 5T*1 OT*1 fa? *31 ** TO 

*al to, in ‘a,t<i 5tfi via m) ata® atfta aft® $t*?i 
to Siartaa atal f&fcv aara tost fa| *fat® *rcai aft 
m\ ama to to $$ta tai aw *ttoa atat *itai® 
*tor ftfca to* ata *tfa*ta to i »m atari *$*j caa cTO 

4 

a:® frrata *a* ai v* at i?i*iss* at* al at^ i aiaatca* aft® 
afa *f*w Sta-to *fa*ta cwarc to*i to at i 

a$*tb* fi^caa aw *'•)►• *ft$« atia toi arcitwai 

♦ 

®W *$ca ttir* % ai ataia asiaai to ai i era w 
tj\cjto to to *f*c® *fac® tat cato <ireii aia i om 
al VTfaif State* *k ftat aito, aaa tara ft®* ai*a *faat* 
aai $x St *i*r *f*t* ®*a «riat ato ca to**v a**i< tod i 
fttia tot *a vfft ca aft , 5t*t cro *8a ai € 1 ? *rto» 
t*ia fan ati toI to *$ftl vfftat ai^ata tor* a®m t 


3^* 


csrfTS^r 


** «rrf*c»i sftrat* *m oa* ft* &tftw m 

» 

««wi«n wi: fcmani *rtftpr ft*n *fiwl era ow 

* ' • 

♦rtftw *rtftw *fan. vi *ftrai fcfi to ^ v i 

*11*^1 CSfaHt* <fl* 3|*t* C*t* SHT® fl, §*t* fW lS$WI 

* . 

awa 5T*t cw*f1 m* i t?i fen cw^i st*i i * 

ferra ^ft* **tt"*i 
fra, biw 

$ttt« *tf&si 
ftw WM*I 1 1 mi 

’Wff'Gfti *pni 

• » 

qti >w«rfc 
* ^ *fW t$**rt 
ITtW *31 f«m 
»fnatvr i 

•IICITV w 1>1IT3 

t 

« 3 TO 5 ztw 

’Sift* *11**t c»^1 
ftt**3 W, ’Sift* 31^ 
ftar— bb% * # 5H *t*rs* *jifvi ** 

*ftresri*ttfra *ni 5ta*tw Sir* ? wi* 

*#r* ®rt^ti ttrai ftpfl *tti $-^8 c* c^ic® f**- *fn 
st^ni *§*f* fwi 5t^ eftiw ^rc*t 3tfi 5t*t ? r * f^ft *tit* 
« ft w jioti i cn9mw $*t* $*t< w to vi 
ftn st*1 *®t <«ciw i 

fete* «t®p 8* *fni wife® 








or^ti to 3i i fcfi toto* tottoksi ws: wen 

Mtoj i sm jte® tori 8* nwrt *1 fjpfc nfro to- 

CTO *1 ffC’® TO*, fafffS* f»!^ *W nfitfS TO1 

to m i to. w to 88c** ifttfi ^fro stt* «t i TO 

«*tTO TOr*f *fcn to 8ftc«« *if*t ftf *« i 
ortta 88c*» nr*p* ftifarfas nt»r«fa to*— 



> I 1 A I TO fa#* 

TOtt I * I cTO TO[® fafc 
'sitTO csr& » s i «t»jw i * i TO- 

„ y it , * i to trot? i * i ortw 

TOTO \ ► i TO *jr it » » i an$*- 

»i to twiro i >* t TO» % m* i 
v*i trttrtw w \iih >»i to 
TOt i >« i TO fa* i 
$*ff*&* <TO «W fire *n*n 

‘TO«1 *!* vTO TOt *HTO TO* 

<3TTOf* TO *<sn TO ftil 1 TO 
( 

. •W.CWfaffS nTTO TO « fftTO, 
H Wf** Pi* ** =T 


fra— >n Vtfin 8ro to «a*tqfac*fc« 

fcw *i An % fan 8ro* to *fTO C5il to i TO! 4 £5*1 

fro An TOHtW TO nfen TO * fawft TON fN TO i 


*$«* njTOH rtw TOltTO *1 nfTO CTO *ff%TO 

nTOrl to 1 spi fap TOtfen »|pi to nfan *riftwt *ftn 

orfro *ic* c* trot fn*n TO to 6 8n cro 

* / * 

«rtf fan 1 wra «t*f» tttnm frift wm »fwi *rfani 







vfart «T$ro ffaSrc* caw» 5f fart $ro facto §*n 

<a*| mro t *fart *%»?£ til fan TO! TOtt wn*1 
«ni* m | «5rm to ratro * fwsfcs to *fa*i 
*fa<5 *$x i ^s? fisto *w*w$ fa«rc *m ? ni straw ra, 
ra* TOsrfiyft faram »rtTO ra, ton nrtf fral Vi fctstnra 
*c*j arran to*i tote* srk *facs mra arat toi«„ fafcft 
s?fa«1 faf rtffTff *TO*1 I «T*[OT w wtefat trap to 
ra <ro toi «?t&i 4*rc fararc *ni straw m cto 
sww toft 3$itef*! TO-c«[ff5 nwtfl =»t fi, *r<ffo *ftfl *fai 
«itTOrai$ $*Tira twi *rtoi ft** 1 ! to(t vfara «i i 

to *)t\ t»n «tto w fan jjrt ftof flrt*ra *rcto tot 
TOre *ttct, *Ti"n fan sra £ yn fas «fam vfirth 
TOp-ffac* facto ton ^tfaras era si, c*i**» g wt^s fai nr*! 
faf *ffC* I ^JT'I'Qfa fa* fa* Tfw ft* TO* 

tot* to straw i to *ra ^T\*-Tto[ faf *firai to- 
fitn wm vtfj mfa f^«i «rrc* i cto cto $ tS£tic* rafars 
*tt«t ^ii ra TO&ra *toi ctot fetoc* fcftft ?*c<8 *r h *fro 
«f to„c*i ton Sraft fTOcra fffl TOt« *fn1 toft fscra* 
faff ffSt® *rfi* TO I TOT** TOT TO faBCto *11 

5faff! f*fl1 TO flfraft TOftW-fffSf *tfac* TO *1 1 4**l 
TO <fl Wtra TOTra *1 ra TOTf «tf% J* ffftfl Strat* * I CTO 

cto c*ro **ft to v * v fn^ wfni *1 *fwi fart enres^, 

C?rtt*lTO«^f*l^^rfl vfartTO^* TOffTl fffTiTO! 

^tff TO vra TO « TO TO fan TOfftff 5T1 1 1tftw 

•orttrt TO** ra » 





wa* »rcci c?«n m ct, a *** ’trite® fefcjRM/i fa? 

wq® fi §?tw* ft$n* w*[* £ }? *mt *m v ?i c *rfe*i m » 

HU W fiN5l W *fifa "fSFI" far ^*Ti>1 sn ?&»t 5 TT J ? r 5 

fa? 5WCS ^far W, 'eta' &T?T? ’te&l ?WI «fW 

?*t* ’jftc® ?l nrlw $?re® c«t* *rc? aw afe ?s 1 w 

m §?tf ?fa® ftfcw? ?*an? ®t? fasTs fai^ ^ 1 

®c*i ?fc ten rtWtort ?fat® ffw fat?* *fa® aj*6t n $$fcr 

c*rrfci ( ijtct * W «* ) taft ?fan fra *i <4Wt 

5T?tr®6 %ftt?i tawp(?i ^ *r3 ?f?n 4 c<rtfct erw ?ii*n 

ftw fa? ^fari !&&?? vfi[5 $?? ^fat® *rtn ?i 1 * 

iS^CfpS'Fsr^rl *^T**f--5r?ts cm\ «9?Sf fart? 

*tfaac?? *t?j 1 fan?® ,*m ?i «nf?E»i Stst«j «?? *i « 

« 

’frit 6® sftc® its? =n 1 *rc®j* irw® mi*. *it& 9 st*f «rr?l 

I 4 5t<1 fat® 1*CT a»?6l ®T*.® $=£?(>!? 511 I^CTf W 

fat?* ^rT?fc wbt ?fat* s 4 *rr*i fw*r f®* «ww ?i 1 

* 

wmw 5* <??*iifa b ?t|fa *ra fwii irn wfai® *Mrtl 
*J*S® ?4*1 ?Tt* I TO* 5T?g *ft r "*1 * *fat® f *C*I ffc-WI 

f 

( *atn i w lift® ) « *nnw fire nw *i??t? *n ffi 1 
w*i c?fnt? «s-to* *ftt**nr ?fa® ir*t?r? c*r«i ?tt* 1 4 
w*i wtv*) g»?t? •ftwi %t? 1 ^ *« %*t« *?*6t 

qtWfp® *Cf 1 C?t ?t®l ClWIrt vU^f ^tCf « Wft« 

*a^6t WC*fll 51fpn WW <f!C^ > 4 ’8f15Tf : #C¥ 
c»m?i «*jt m 1 m Wi wn firt fi » 

4 «wtw wt* ¥f«i *1 ftw « win *rt ftftm 

~ 11 4 

mty* ml «t^5« *IWCTJ ifl <W5 ) I 



w wjiw WNi it fro toi m c»t? »m 
S*n *?c® c*wrs itpk&« *tn' fan it^ *tfan *w <w 

wi <fc to St uimmi iwr ciffan cron in 

w4 itw&Sr vtf*rt *iN fal iti 

&u$ ow «i w, fanri fig® 

fat fi&w* *«rj fa i j&n ?r* i 

»it *m ffc-'rrc-n* *utw tfo 

^JPt >8 f fC« * > tff *Wi I «IJTItW •nr* i» 

*jt*w *!• * *ft* to « •m & *$C5 H 

I feu ffa fc*ffCT *rr^f 

f*r^r^ tor, cw *t«rw w*f* 

’tfa* CTfTR *fal *ti[ ^T51* 

•fan mi* to* m i • imnt* 

• ' 

aftaitw* to faf»fai •ft**i **v* *n 

**t>r cftfe *tT"n v^frofa *fir® fa$**fai 

* 

5Wf*l *!T**I ( Nozzle- pipe ) fal 5WI 
»ifa cthw *t*? «rm *itnr i 

*nm*P\ «n*t* c rt * ctifaw tobij * 

fsaj— *tr*i 5i*tfat *fr»i c*r«%i « i -4* 
iw tata « s <ots f$nrw Star **, c^ to 

*jtar Wwr tan pppif*, ^ 5ft *fros ftn 
« «ffat*f qytft * «m** *fata nfa* fafip 
cf«i f t»j » <*$ gt f ta fatw fafirs *ff*t f&^c* fan Swot 

*&* ffl *tf I ^Wtl m ¥ftlt $*t* 5f*l, 
5t*wtJt van itn cTO i 












*ff® 

, «f« 

' 

,' iff® 

«fft 

Srttraa ctrwt* 

; 

^ ! 

Stitnra ctoi 5 ! 

«ft* 

1 ^ 

„ _ 

„ _ 

c*rc»ra 

tftW 


c>w? 

1 

fiifwr- 

i* 

| • 



1 

$*!5 

, fc»TS 

i 

1 

i 

®ra 

et*t ! 

> 




•ft 

5t*f 

fafr* 

• 

nffo 

*rtfo i 

ft$t* 

nt$* 




ft: i 

i 

1 ; 

ft: 

ft: 

i>« 

! 

** » 

f” 

! <* " 

t , 

$1 X 8 ’ 8 « 

44* 

^* 



44 • 

. ** 


>!•• 

*« 




» « 


14«* 



i 

V»*. 

i 


It** 

» 

c 

i 

i$* 

• 

, Hr* 


44 x 8 a 

44 • 

! 14 



> 1 ** 

** 




r 


!«*• 



S<H* 

1 *« 



144 • 

! ‘ » 


it** 

! «* 

>w« 


o 

4 * • 

*• 

8*48 

44* 

i 

i >4 



14* • 

** 


!«*• 

[ ** 


f 

it** 

* <« 

1 

H4* *' 

! * a 


f 

1<.'4* • 

<* 

; 



! 4s 

>4* 

■ 

> 1 ** 

, ** 

« 

11 «* 

l 

j *« 



U** * 

*« 


its* 

. « 



*43* 

; ** 


5 44 * 

! 




i « 



j 44 


1 

1 

)»«>• 

i , 

** 

< 11 

>«l* 

1 « 


’ 

* *48* 

•H f 


>t4* 

« 


. ; 

'SO* • 

t at ’ 

t 






444* 

*• i 

\ 

**«• 

>S 


11 X 8 * 8 * ; 

44* 

? i 

; 4 — 4'4* 

!«•* | 

>4 


j 

Hr* 

u 

f 

1»4* 




Vi*» 

j? i 

\ 

» 




f 

>«*• 

** 

\ ! 

*4t. 

«4 


^x«'l. ; 

4** 

*• 

\ ; 

% 4 M 

«•• : 

** 


} 


r 

^41* ( 

««• j 

** 


| 

>«»• 



8 * 

i 

I 

>*4* 

4f 

J 

444 * | 

«• 




* v ^ iv v'Vi' v 


GfiP'Tl’a §t?rp5 


l 


fcrttw* CTVft* 


fafa- 


»i 




wan 

&11 

st* 

nt®* 


*• 


£ # 


HU* 

4 

( 
i 

l 

i 

* 

4 ! ► 

I 

i 

i >>•• 

I 

I 

| >**• 

J 

• I 

^—8 | >**' 

! 5 « 8 * 

! 

I > 1 %« 


>#< \'e S.S. , i<8 ’ 

i'fcy* 


i 


*r« 

•n* 

ew 

’tt®^ 

fir: 

It • 

8 « 

«• 

8 . 

8 C 

< • 

8 1 
(• 


*• 


8 « 

t** 

*• 

»« 

t» 

tl* 


! 

|§T5tCl?l 


W*i- 

fa&tt 


tf* 


C'W« 

«*ii 

«t« 

’ITS'S 


U J s> >i*. 


u- 

u«» 


I 


! *j 

i '***:« S.S. | ***• 

i • 

* ! i *n* 

t 

S,«J. 1 ©•►• 

I • 

«««• 

* 

*»«• 


>ttt 


"Kb s.s. 


«H« 

8 » * • 
tt>* 


arfe 

Ifiw 

fir: 

b« 

«• 

*• 

II 

f> 

*• 

•I. 

*• 

*« 

<• 

*« 

«• 

*« 

lr# 




<*>» X 8 x 8 , 


oo x 8 ; oox 8 


O? X 8 j j o’) X t ^ X 8 ^ 


i (-*•• 

! 

i (jm» 


, **»« • 

f 

> r 

':< « 


ooxsi «^X8 'iloox • 

r t 


0 «X 8 i } >30 X 8 ^ s8X Si ^ 


• • 


o$X « 

i 

ot X t 


OOX 84 * 

08 X *4 


^OtO 

! 

i 

0 « 0 * 

{ OC'P* 


M 



$OX 8 »« 
$8 X «■*** 

^08 X 1 ^ 

oo X rv 

*«X*»^« 

08 X f “ * 
otx« •*» 
O^X«» q « 
«iX<»« 
tiX«»^ 




CVlS-g faqq&p 

C£mt=B St^rtC^T *«t%Bic^ 
C8> ri c^mt^r c*iegsf st^rtc^r 

fcfatW* an*t 






5i*i* fonr w 


e 


E.) 

8'8« ?fax«* tnp 
cit>— « i*b v <S. S) 

ZX " 

VV " 


J54 ' x | 


<•*11 " x 



r <u 

»' ’1 « ' X J 


-UW 
»' ' 


’ «• $fii x ti fcfqi . 

C$j§ — *TT5® 

t ^ 

% 

! <3* '' X o| " «1 4* " 
! • • 
j * ** " X 8 ^ 


«* 


*v 

X 8 

# ^1 X 6« 

• 


*v 

. x«. 

41 vv '* >f 8 tf 

b 

• 

>’' •// ,• 

• 

GO 

X 

<1 «8 XI i- 


^ v / 

«> 

X8* 


4 

48 
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»iwf m «vi frwm <ftB*p rtitr? i vwm>nn 

ftfc *Sm <tCTf«ra 

«if 5 i*ws tuna ititu « CTW cwtt >rft# ipim fin 

<■* * m *" » '* 8 Ww fw «*> «« cm* fw 

<ICT W1 Clflp tl*l« ftfe ^flTS Pf* <115 | 



ft*1 I 

aro «iw ♦*« *mttw tow 

i 

fiTfau *i vrtw *m i *fa *to nfwi ^ *t*i sn to <ot 

TOtfoTOF mfirai TOf 5tTO TO I «fit *TO* *T51 *TO *MTOt 

*fin ^sit*** toi tow wtcm »n *fai <to n » 
«*RrSfin m to i wrcm Sum « 
aim fro .fafrfa*, ctNi fcro* c*ito& §to <atTrw 
•fa| fa$ *f*te i 

■ 

VTOtfft *TtTO *9 *151 wm H I 

TO wmiSfat (Vulcanizing Compound^ I <S WT? 

^=5 *ttw ». *mi toto Stfaw tow wtcw 
m *t$m\ m srt ^n *tfan ditwrorfiiPw 
TOroi *tw fm tow witw a*? totot* w, <w* > 
. wti a cto wtm *ifc« Vttftw to fro <*pmSh to i 
**m toto-to^ fTO *|w i 

f 6®C^ ctw *firr» cro <hto 4 

$$tw wft fTO fro TO Mi *fircs tfw i *ft *? w 

w to or «ri *tlw « *fw ^ *i to i to to 

•(fan 4 *tc* tow to iprtm ct fear c^f fwi 

DTO vlfcs <ttf%Pt t <at *w6t f*if*rt , »fint fcfti ’ttwi 

vi *ji« wtt *(w aft'fni (File) 6tftw ^ai wm 



ort®*r Hm* 5 "** 

■***■* - «*■■»*■ "A*, , « ,< 4 > 

4 ffa&t fa^rt fan npifrt *fim fro 
(Benzine-Colas) | ncf *T5l 3*1* *I$St %|TC¥ m*f 

f^1 ^T*! *fa*t $**1 ¥f*tf5 ftc* I *f5l W*T* >9 

mn N <n ffafa* wfrtT* 4 *rtti **i mBtcv .ot wm 

*f«i *rort*i far® *tw » & *c*t 8i« *r* «t*i *fin **ti 

m*rt^«T* *t* w i jrfif^rR forri &n* wt*t 

^tfa* *®*r arf\*ni c*rt® **1 $tsi **t* $*t* §n* *rt*rt#u 

cmn fan 'em *\m stfan srfarai *frc* j %*i c**t 

m *%i *fa*i c*fc*r ^**1* uq$ *t®t **r* m*rR it*& *t$»t 

*ft*1 ^ptw **fc« *fa® Pl^rtit fifW *fcw | WCT toffC* 

*t* **t* *if»*nR *wt*i $®*r ttct* fc*t* irFwi „ 

5t*f far® ftw i wrfaj ®w §f5v® c* <®3«i <:**>«•? vtw- 

CStcfe* *ffa* 5Tt ** I 'wfw. W faw ftfefit 

^®tl <ltn >**faf^*tfaw’***f*8t 

* * 

ft* ’ttftll Iiwtw 5RTOW Sff ft^U TOT«1l *151 
wra fan wrt*« >»fiipit cm to « 

f5p| <j«* o i cn* *ntw *Mrc « sti i cm c*Pt 
WJitsfort new « •tfr* fafort mi i smst* fVf nt^ 

n m fefc<Srnf?« m, *mt vsiti *n>i 

<rtf%n m, ««* c>i? «tif%w f*| fesra mot & twtl 
ViFm fcfton fir* Vtw »m i mire* n*t « ww» ^ 
ftp’ll c* c>Hjft* mn ** *1 1 cnf*» ttsft «w «m 
fttti *w <«*to Bfww w «w* ^ftrttm i & ^i»ikw 
ft* ^ CT«n <«=« wim Swr mmi srn ftrrt »ftmi 
mi «wti *if% *imw d > mclw mi c*PtBow i mmi 



Cl 't Sft g 5.8^. 

«rtf^, 91OT* to ^ , c* to ot crfan 

^W$9H 99 1 ( pressure varies directly as Tempera- 
ture ) **in- HOT 5tt*f **•* ¥l >«• * ^1 

^8i.««pi c*w *T9 i tfi sfrrefc witot cmta §*t9 ft^St 
sifatns 9$9iis frsn *ro* ^n m i $9 

*f9t»i ^t* ♦t.fari 9 t$ 9T9 *mi *tot ?ii i <$ ®|ew 

9i»itt99 $*hi stfai 3Ff*®t fmt 64 ot <wn9* i$«i9 wfr 

« 

oi^Sl ^rrdrt 9i c*n>TC®t9 to, 9t9i 99 ; & to,j* 

*$ fcrsfc cTO 99 i 9twi fife* n* ftfatfc mi 

toc®9 tr >»ix fafttfc $9^#* 9*91 r 
• • 

^fi*!^*Tt*r— 1 *ifi im *i 9919 fit^i to,to 

5 #fU 9^1 ftwjT*9l 9TftF9 $91 ^$19 5fit* f tn 919, W» 

$91 *tefa*ICTfl?t 99 I $9ft* $9* 9*9919 *ftfcn* ( Raw- 
Ruhbef Solution ) *C9 I * 

f^l&^-nTOtCT CWfcs «tt*9l 919 C9 fc$9 fj?99 

JT5 9H9t9 ^ niftt* 91 *ffa;*l $919 C9T9 «nft9l 

99 I $9TW9 9WJ «J^9.C’fT9t9 pPf *91 1 <51®ip®9 

TO-srifc <a^f% $99 9 Ffm *n faurt ft$* fa* ftpi 

st*1 9tft9 ¥fiwi% 5f9i $9t9 <smm $*f* fom 

r c 

fasten m snrt a^sra «pp« cw jwr ^n*pt *l* *m 
> w stm f*if ifira «m?n «a»^m faf vfiirs *wt 
*fiit»i jfatw sf **n*t *tw *twl fc*rc* ^siwfirs 
*fnt si vn^t»i *nti sti t *sics wi*p v fs-ftfe s»n sn i 
aww«i«p8lw tf»m *ijhrt i wi»pn w?t ntwi ®*m* 
ptfk® ^ i wnc* «<rtt Wi tw ^!ij« $ftr* 





f**t-*P 


( few fee ) «ttt >«• erert« ^ efee etw i ,wtn 

&*c$«5Tfere t «i»t»iefireiet?»i efej fc?re %*re e-irere 

»if»i j’rta erofai fee i eren fcfee « mi ate few* are 

eite efee *t« <«« fsefr w;e* are w aw ertfri ettoi 

* * 

aitil fft^f r m*fa stfare * *m i *ri < 3 , 4 
«fc ft* ft* ** m* w 1 bow* ml* *iw *p ^ ftiicf 1 
i *Jffiw*ft* C*T& ^rtPW cflft* 9fl* «***!* *tfj* *tftn 
fc?t* c^rw «*fcr > ^51 *rft* ft® * ffc* *|h 1 ftftc* 
flw Offl V 3 «, %?H Cffrf*! 5f*ft ftft *fa«W 
3** iSM rtK *TC#J W fwl *fftc$ 5TH 5Tt I Cfl *« 

4 % ftc* 9 m nftSnt* mfa fc*tf* ctt* *fan g*ftn # 

ft?$ *|t3 I WtCT fft%fR TRt^ft^H **• viffipi '•ft 
*» *hi 'i^tf *ft*i arc* <*r viftr* 9$& i *fA §*tt* va^&r 
i^ti-ft® figrt « «tw Ftftn fro rtt* c*R rfWta 
cw *i»pw cm^i fan ftf m *or 1 wm $f m fv ftft* 
*ftw ft* flu uIcti to Sfi« <sfct* «iwi« 
*rt*t sj'ffe «ftftu fad di *&c**?rc 1 

1©®55 c**W ^«it^--<*wi KM: 

ft* *fad *tftu *t*t *fnt m^* A *ftre flw, Vto feti 
uaRtoji mfjw* toj prftii*wn^ftii «t* fa* 
*l« <ro fir* 6 t fcft* **t* ft* f!c* *$11 ft* Iff* *i*w 
«*$ ^ fire* «i^n *«r* vtffa* ftw fett aft#tffau 
cm **nr *w fart tfft *ftu fa* ffe* 1 *lltR * 1*1 Ift*, 
In tj nft* *n ,*f*i ftWr ?rN ^1 
flu wu t 






fan *rtt* m $ ?tli to fart <**?r 
pttii fart f^Jta nfc« *tn to* m*rfa$ npi 
w fro* m fas* fro ufr tftf tow* *Tfa® ffro 
nTtw^iTCTi w fan to ctoto* cnt *ftii 
C3P*-®* nt*tT$n far® <*W W«f fTO VW* 

4*m *tfTO wr Jm to* *fiwl ww *ifas ^fro toito 
<tct s?i i wfi w $ ^[TOrrt^^ 

wfra *t citcfrr ftvfl® ^ m fin Rr*«i orfa*i 

*T51 «TfC5 fro f*1 nrtw i to ftwi 

srrotTO to ^tTO wiw fcmi to i qfa to 

nfvn w *1 «w 4 Wwi toi ffr* *fan vrftn *fart w® 

TOCTfa ®tfa fart W?RT$f«K TO *1^® *NC* I 

ftrtrfti ®*stTOifw i— ttm wntlfa ttfsir® w 

« TO* TO *IW| ^ TORttfaW® OflTO Cffar® *lt«n TO 

fro i TOnftfa CTtn f i to cimcrt ftat i 
*TO« fwrtj w® mfc cro n® n, fro TO w 
w tro (to fa| to *®tTO i fetim TOmtfarc ®1ro 
torhw ftw «f * c*n four* cro *t*i to-~ rofa ®k*TO 
far *i|' *ir TO,*rtk'« c*pfo ink ' i TOw to fw nk'atti* 

f A. 

twrt'8 (! m ; ^lt* v «k' CWtTO »CT* *Rf I CT^B *lfc' 
wrfin «flfr ttll W* I <*1*<*1t*1%1 «fff% CWI *T*«t1 
*fa*t j*fc» *fan fan wtf* ^fim <m fc*r$ wfW^i ffci to i 
* fwt at ^ ^ i ct< bh^ hi fwt «gw i>mi W^r fro* *flj »mn 
«ww «i»nf f*s wm c^»i i *wft cn top ▼Siin%B 

>nfit | 8 dtti >fW>rR »it»t^rm i w*k« aw am hbb vrftrt 

I' 



avm fan *i{ftrt li* i *ic* ton ton 

Stirara to* ^tcn nfro ftto« o i w*' taaw w to 

*fal fiFSi fort TOI**1 toKStTO* srtfocqi *wr fort to 

— i 

foq to *t ftfafc ^ *n>m Wf «& to$t wfatt»^ 
*ti i <at to mwi (to:* 5ii *fa*i fidi%* v 

<toc* to*i* *fon ii i tofto* #*ra feme* cn to> «rrc^ 

Wtt* C^5 to I *tto Cto ^55( frf*ttff C*1CTO <3f fe? 

^nai ^ ^ar f$sr **?i sr* to ^ w*to 4 

*fort to ^fart #t*mii fon to *fan #t 5 t fto **rr**l 
fa* 1 %?t« toj to <awi «i qtffcq 4 *Ttf*to 

*ffori *t#ra toe* in * fetirrtl fo$ ftto* to* *rft *fet* 1 a?fw 
to*i m fto tom *r*, to’fttoifec* Wthii fort* 
fro* str® *nffoi to® «tw 1 « cn&i tow *$c* tqfefer 

*Hfa*W i Wtt nrtt «1?1 Cftfe/ iifetot 5Tff ^T5 

rep tofor to® *#h 1 & *Tffan 3 *n*Kto to ctol**w, 

% * 

<m <m m* to® *fec« cn, nt$tc$ fcfi mj<»w Ait* Jtftrs 
*ftt* » q* *fi 9*1: jftm 1 <8W *fefo* 

itowfr^vnfofetot w tocthw torn tom 

*ts» i *ra ^ntcn *nfoi*ctoi toft c*q to *foi 
ctofa *1 §mt fon to *flhi •m c**r to ton *«t* 
toifcto qttotf# *$ct <*w fcqi w ?tm cto *p*t* ^ c*tl 
toifctofira *fec*J <*forc*i «n cto**niw w «*tfc 
*fe*t <®** & tofof qtt* to <jqcto *m to ta*£r 
q^r#ntq fort qfqt^ii fw* ^ w cirnw froi fciiw to 
^fort ^nr#c« w ^ #ifiro 4 totl 



r < 


if * 


sta* 


m #*ni >rtfc^ « tf* 1 ** i 8*w*i 
»nfirc wtniOT *w ’ftfa.i fan mf**i »rc>ra Sm«» 

f —I * 

tJTtww wo *if«nn tn fW taw *fare tin i <*taw «ti 
*•** fifafe ^s« vf*w «> wfct On #?i 

tfrfa® *tc* or, m zmti c’ftsra ( ) w ifei i»ir» *rr$re* 

^siiwi ** ftw $*rc ® «w« to *t%* i a»t 
*fti ^fiwi *ft® *ftc® *tw i to* t*i *ft* 

*tc* vpwtNjB x rtfro iitin toto . nit® 
^rri^B cTO*® to *ti i fro <ot fc*i frifo *1 *t i - 
ttira ®»[TOttwr w* TOfcfjfa a** ®tar nfct start** ci* 
5*tc® w*f •ifiporf f r TO *1 *rti i cm * jtMfe* fact* ««**pp 

«Jrr>n fa* ®^*t*t^^t*&t *tft ti i tn jd *t*i srcirff* 
Cl* CVTOFI *5*(*T*TtBf$ v TR5r TO* fTO *IWW *1 *1 ; 

c 

®tftw ft* *tc® frtit* tftwt ittTO fam *TO*t ^ trira ft* 
*tc® ^ftnt CffC*f hirf® *1 *i * fcMfli* to, oktoci 

Cl* *1 | frtfTf ft* *tff5 35s® ** to tjn * TO* *ti ®®t 

*w*i i ftfc *tf&n ctoi fcit;* TO <**«to ***** i 

cium *f*w* *nr) *i, c*** to |«ti w to ** i 
ostfse* to TO^^fiff^— ' *** cwffa® mro 
*u c*’*nfl cw 5 f*tc® sftc® <ac®*tar fitn to i fa»%*t 
it* i %*1 ’ftlfa ftwf cto c*ia to i 4 ***t *iwi 
* fctlpw *f®Tf 111 *ft OR itltl *1 « Itvfl TO 1 
®T*1 *tw *lt« v -fit*f ▼ftp® Start C**1 Itll It* TOtCTW 
tm toi ntfror *ii^ c*t? *Sin to ftwr to* *fe 
*tc® rpf* *fro c*t* ctw ktiti TOti ftf*ttn *tt® c ftn 



*83 



wv i w <fc¥, w $it citt 

¥11 flFH ¥$* Wl 4 *N1 C3(¥ *<Tftf1 

• i 



ftar— 

■r 

on i **n *cn fan **1 to fa ?#*i *«* *fi* fin *ct i 
3 to ca* fa faftfa jfa*t* to?* *tia ®*tffa *rtttfi 

m#te* *t*i m«fi **ra fast* i i ’fan **i to tffa* *w 

• * * 

fall fcflTWl frn <?lTltf CW ITU *¥lt n ; 

fonv *¥ n*$i fin ¥Cf am m«mn oWfrnn iTiiti ¥ta« 
f9ffl Wl nt^t, H*T3BV<ri\l Cl«n IT Iff $11 fall # 
lift lt«l1 ici » iff* ITfrra If, 8ffl 
jtlstnra sci fafa fcfs* w c*w ,m$t stnfa fa n i cst? 
f**i fa* *it*i* to* *tr#y*t iff* 4t**tn *fa?*1 crow *$fa i 
fin *f*ci *®fa «k**ici w* ft*n fan* n*t*fa i 

wf?srt*t* «H,1 ®*fa**? * 

'<HlC**t a y ^1 -fiflft® t X Lights 
nsfin «ft **tpn me* i fa\w f*5r ( ) nrc< iWi 




( * 1 * 51^5 ««*&■ ( cfc»H!i$& ) i '*mr* 
w*\ fafos «wot arwri ftn «rf*it* *i i w 

*tfai qi^tt «R/ fsppnr irff « *!l*rr* 

rtretw i «wte»jtw vrfwi ; q*ti— > \ c^tftfSR *itt, * i *m*j 
art^fe, ^ i f.*ttSr»i *[$& i 8 1 fcwfi* i 

vrfvizw <ati »pp«i ‘strftre s <i*5tr5? wr cm* 

isfac® crotftsf fcs»f mm* ** i *\cq* m*& g$£rrs 

fwTf dutfiifcffR 'mm «qrs *fa«i mm* ** i cmSw 

v v « 

mts t? ww w i mwrcmi «*r rat 

^9|5ffe * mfe ftfc m? 1 *m ftrtc? CT $C»rfli> * ^TC*% 

’sif^pp^TC* mm*f** fim trai ?fvs 
1? W, «Tfa»* *3 ^W mftll *** *tcm* WlH I & 

v 

5T^F Cffwt? »V *fo$ fa&t* fafc 

¥Bl *8 l 4|tCW ^ 1 *& mfaw 

*im , *c»m* fmrst*mi£ « w-nci% ^ i ft*K TO c«£ 

<4*tt $T* >!tn TffoffS CT«t *3 IRR m* 

<$*St *fw% capras »rfj^5 ifT^fttfi cwci ** i «w *i 
s m *fai wiit^ ‘**1 ** i mfcmai *wc$ 

atwr^^^twr# fro f*i $m i cm ** f&p&r 
m fw «} w f*| cmn f^*r m t 

imw *jt*rftr«T*-m**T^ 

^ V 

^nrt <4itW8f9R mt* «ms *fi»rmm* **i frrn mem* 
^fVn i mffa c*«*»rftk <s$ *mm tw mm* 

**< mrrmm <i$ ^ftm *fitr^tf toj we fi i <?ft infirc 
< 3 PJf v CVTfClltfl { Self-Gcutfator ) <s& w fet •dear «V5 
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C«RfC»frl* ( Separate-Generator TO | 
-vr?i ^5 6 * mw *r* \i m i 
m\ ofa i winfa* ♦tfasifCaCa i t*rc afro 
W*l frfttc*!- CaC 2 + H 2 0 — C a «f H a + CaO 

c* TO[ft*ta* nf*<® wn ftfew* 

<STtM>faa W* «tro *f I (TT* «rftr atCTTW «r»tTO «ttt* 

I 

«OTt *PTC ( 88 te.'*fl ) i OJtTfufefiR • fPfl CTOtfa 

«iwT» aftai* *nfrs s*t« vfac*R ajtca* 

f? i *|Jta ^ afro WTO «fffr *WI qff.tfW 


wtcwu^s **fars mi* i fat»rc ft *t«n oiafro m strict* 

* • 

*i% m cto*w toi at n ai <wv\ ¥fiwi 

fa^tro ai me? i to *w fl* tTfro ’attar* ft* aica i * 

a 

♦ 

stnfW ssrr ^<M tcT t ( Dynamo ) | 



frat— **• * 

*»t**r* <*tror* TOnrof cavifc* art*, wt tfwn «a^w 
^*t* of waiotfeni at fcwiw ai ow tw * i 



J^CM> 


qsrtartMi fcwnttnr#E*!i *i* i tfti **fcr 
ftpw Tfwi ’itlhi *ffe *n nfc « tai *n c*sft 

¥1 fl I falTO fJt&tft Pf^r *fim* *TC* Jft'R c«tc*%w 3?1 

ftt»l ftW *** 

tft iff W <8 *l"6tW 
*TC*ttr* *rfe nfa- 
5?1 ftn fwwt 
me* i dft »iT«CN«iflr «rt» 
t*i *? i 4 ? wtt- 

»tCTl tftCTf ^ftWtsj 
, «wnr*fr$$* tavtt t(f*i, 

^1 f* C53 mi 5Tf*R5 
ffl I «$ ®tf5«TWni *(fn 
<atil 2»^5 n *?* nti*. 
«<W tfl VW^t fttl 
stfrofii* «ww cnf-fo 
fen *fim ^mi 
* fw— ■ >*> «* | ‘ffcctn’ ftfi cfTtar 

nt?wcnf^tfTram*3£ii tfi eft* *fcs *trn tftrc 
^*% s * PRf» An w ff i <H*$t *IM» ftn 

tfTi vrtr ff i Sntw fwr->*> arta i 

>*• firat wr*n ntlftcftf i c*«n lefts fWt *m- 
cf «rtcf ft?t *rcw » qfae 

** vtfwn win?, fH tftorc crotaf mfcifi <sttwi w 
? ten tftm wttaw nsct ; nro «ttntwi m *fiit 





%5 ^ i cw *1tf, i 

4*1*1 aiw* *f?*T*firc *w w tn wri * 

'ST^tWTfl C3tt*1>* ^T*R !iV$ *1 1 * , ' 

? ,« : tf' 

C*rt©^r -5ft#tc^ ^siepf^s^F n%»ao5a5lc i W ! ® 

■#tf«— fti few <aV?t ft«r»i x «ntfl« Itfw tapfiw hpm^ 

CT«1 filK* I ?»K® <5t^tCTl. Mtfttfa, CTltot, OM^fifctl, 

'vfs ^r'i, '•rcfctwiSf *ti?t$5, %*, 111?? sjts, nifa w, « 
Mro ?ts «#sa «tnm w«ir rtitcji <«t wwf*iwt 





Ifer— »»* 


*rtj »irtt» rtc? miMSi c^’tfWl 1 "R: v*tvt *rc“Wi 
<*« «t**tiCTW stfWtraft « c*i>% <rtt*i, sww *St» » 
swots <w « cs t>% ?lc»t, v «ww wn St's. *if*i 
c**»i Mfwfa w*ittc» f?c<\ MtW* *• sup^w 

«« wiatCTt vSn « Mtpnm cnS mi# vfwmt ?*« i 



(Rosenburg Dynamo) 
— *J#ffl 51*6 f*F|S -sr^Kl 

9* at * tfttV srf&Tfii *tc$ <j<rp *f**Ti «« ^ronfe*- 
*rcwi ¥il fi i 1 st* ti*i cq, £%w* , «rcs* 

w CBtt'&w iki i $*i 

^fiisT &x& «r% *rfcrt 5tf*r® vi i -stf^rar atfss vrai* 

c*fe* w $vrfwt cvts jpi* i wts* & $t£t 
c^fts^F *TOt*,<*rora « <im $ mwr 

?iit*nii w*i *rcp i ^ w w - •sitfca \ t*T* 

m*ft**l vft&felE'i? aj15 l fc?T9 Btf'ft an’T ^TC5, 

mm 3W Sj?5r wt* C«W (short) C'f'SII f* I *j*t* 

$$St 3W **05 *l«« « | ftps® ^fltrfb? C*ft*T - 

fa^ffac* v«* c*T«t ^ ^*13 c^T*» 

CW V *i I <*t ^%5 <TTC* *11 Cl ¥TCf^ 

ores ffl *f«rs sw «n*t *«i h ; 

5 ®tfTc i ® cwt* <& t*i $ irrw*i g*r* *rfo «nc* i 

*«<IW apsi f*3faf*R*5 *Tfa* »I% 

o«n i *mwa »i(«rjw '©ttsTtsTa »t*i «ir§ $TfTc*s 
<fl?6l c*T# *f* f*$? *i rfcw 31 1 



twr— >>o 

Sromwft fcwfw »$* Wrt*r* *i sjri cw* **Hif i 


^cro 




% ^ CW «RI ^^5 ^1 1 tcf* 

■ 

w*f$\ <** ; o*» wfc i ^nr *t*i xft 4 w6 ** 

* » 

^nwi *tT«*T* <X5 »nt^, *ftt, * <MIWW *ltwrt» «lti!r 

* <4*81 *ncai *nsjn cS»i »tft6 *f*iw ntn i 

( Self-Starter ) — «tt»TOT CTtS« 
’ftftrs sift <*mom ittri ^ *Ni «nc»,— 

>i cwnftvw ti$n i * i *w«re N 5 tiw iiSts i 

* i WSt *it\CTt#i i e i torffr^ Mfa i 

W£rtf— t*i fat urowi *i«j *n t 
fat ftfan « ©fan tftpi ifft <tnw ^mi mi’ i fate* 

ufai fcwt fit 5tc*n iftw wn * fan tfiw MS w i 

» 

^*wsf*ljs -sum fctist^r— tfai wt sfnw '<nw* 

w ta’sfc *ir»i wn uprti cwi ( c*taa ) wsm« v *n. t*i? 

«(H 5* <Mt <*K«T«M ?*CT Wt*^ »K<J!* nr**t ,firo <Jf 

Iftwi jiwi ftmt fata i|f« art# ss * c»it >wi 
•ntn fan »nw fowl tfts W» ?t«MH i , 

itfS'i. ’l l faCTcte i.— nwtyi snff.wAi cw «m <«St 
^jfltjatSi wmrcSi Jffas ttft« wi «nmw tf«w 
wifantiffii»i«$?iw ij ft 4 h <mn 5*rtt»i 'ti* 
ftftram *ift *nra H <m «ww *tfft MS *i, »i fm 

DW StlRt I 1W ffftglt *ftCTI 

TOrtro ow* ^ficti ’irft MS *ft*n t*i strgt nts. 
ftw w, «w «#m Wfc txftn fail 

H t feCT ^fafaffHI Jr c*itan >ift» *wffc 
6facn ^wcti ttfawnlfti *nt% *fa wu* 1 
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c»rt©5gr 

»'/ • / 4 - » 4 r / / / , 


** i i (awn *K* i (fear— **•)• 

’tffa ^ c?t$* ftfa^ra* 

. £t§'t^r i 



' * fia— )»8 

^n i >s»8 fccar*. feSt* yt?-^t»ra fafirats* ft*n 
»f^ W I fence's <tas m* \ <£$ W*Jf 

9 . 

itftm ^^5 ftc*i* orifa ijfare *tz* *m fafor^Sl m* 
%-^cwi fc*Hf o qr^rc® fc*i ■arptfa 

*ifait jptHto*!* vtrei 

*fcrt ?r$-*pK* *rfe m *z* .<*wt, ?fN$*t sfirai w 

# 

’ W fi vp MPt CTttois ?t5 to ?f**l frofc it&it** Wtofi 
« tffa *pf "ftw «rfhi to « ytt-foro afro totoi cro to i 
<nt*FTOra<«& %*iCTt^i to*i fen « tow* toi iflfcw 

TOTOKTO TOTtTOt? 'C*^®** ( Bendix ) ati® TO1 TO I 

c m r^ g-ccr »t t c ' HB crofts tow* cto^ 

H5t<«* toi TOtfs *i i tro TO*toc*i to *fw* cTOi wt 

TOW CTO? ( Torsion ) TO ?f*tB TO* I t*1 TO *t« <TO 

rt ’twin nro** i fcnfajrot <&rt c*. fct* toi cytro pi 


*oo 


rsrt&ssr fam** 


n gjTt src?»t *nra 31 1 tom vrts'to cutoff? 
C?«f1 ^ I C*R CW<B STtatCTI * Mfo C3T$I 



«> 

i « * * • itltt *&5 * ut&tfa *,« i fwm ♦!% i * i *hHi? 
*n*$ v i <i tfcfam juto* i '' 

j 

31 *fan ofj&i *tc$t ¥mr*to *it*i *fair? wto 

tor tfra? fcm mrt ?n^ tocfeY'^TOr to *n ^tr* 

1 # 

*’ 8 i 1 ^tfcfa$ ftth 1 ' vil * 1 i i 

CVllS-iKSf^ttfsript^ f fesr i 

i 

> i cittoi i * i fa^ij 
• i fait? jton * t , fait? 
fafalH i • t irfMkfcfr? I 
*♦1 ?itw'eti«itto(l$H 

^C3tfr? C?Rltt*tI 

cw j irs't* , wm 
fsar— »• sro# »ilc*t cro it?, 

J|m ci w #*ro fa*jfar* -tfv c?$n 

Vn w tm uni'm itfm m w 





- 

fefpi m? ttoi §*tfifTs ft^itwfjj'9 ’ififfi «nftn jt^- 
-ftw* iiotii ift* kijp i$»i jrft-^nc* irl% m to \ 
*fip it8 fit»i, itl'tdft ^ts m ifim firm ufatsp. »p*n 
■fit frci WHi *fftn jfiMIbw ifm itcmp m ict i 
ica^ m owim ci cn5* nfiw ^f% *i*itm * 9 , itfm 
SfB ftm *19 <«Nt fUjlUl 91% 9f«T* 19 ftf%n q «!99 It 
iftmfcw* *9?r £*5if%9 ftwn K.fai* i 
%vm9 «n >t*thi ifim 

%19|. fclt9 "<<199 tWlfc* 

(One Unit) «91 **H *11 1 ** 

iron <ai(i cmtnftcn mucn 

fisn ifw ^*i* ital <n5tf* 

5115 9tl, ci? uiW* fit* » 

• j*«if%9 if*' »itii _ ’•pm 

craniim fart %nc* «%*i 
ici smut ifilPt irti hi fra— >»* 

ex i 6?#s mfrftq i$vBi*sif%9 *rt**»fcii ijit v f?>ip to 

fhl tip-nil <it-(fam,f*m «w ifwi tiJiiP 9i% rat 

m i tijftm tocti f%fr,f*&6u i-tf tp* *tc* itf*ra 

»?*i Ufa *tn srf»re h i f^frfaSSrai cikfcpn 
9^it% caiti « rtt-cfcpti ifo&Sfrm i «n mrtitK 
9DK*n 9tn% cikfcpti i^n%-ca*m itii mtfra #tm 
■mtptni irfwtft* 9 *ot». 9tR*w itt-cfcpt* *tt* -ifa- 
o«ii^9 tin i$« 9f*£t®kii ittrro fifm tttw mfti it* 
«tm ifiwHTCTi «w <wt m erattn fctlow 
>rfra nt-cfcpii fotyitsien nftml i Wi ran <ant*R i 
«3 fane* fiparattftt **ncn ml Kfani 

9pR 9 jippsBu-tf^PtP 1*11 *1* I flpjfllt* 11 ftt*t ffilnl 
9i% n % ( ft*— «* ) i ti 




FgVl &\W\ 

torc*H> ^rrr^ i 

cw cw faw q fs^ssm^, ^*i fir®- 

wr»i^ iJtt’f, *)fm ’Ti^prR w x « % ^tcf i qm-mm 

fk*m tfarc* nw at^n i *tcv ififa §*tfl 

^ toj w ftrs % Wj9 v *rfaF, < 71*99 

ftci ^1 9*1 ***i 1 * 

♦ 

Srf3**r-~w ^t*n wft<|t¥ 

f f«OT ««rpnt ?*fs f^sr 1 *fiR <*$p* 

4* CT, **t?» Wl«9f»T fem*!$ 9f99 % 5T1 9]?9t fi|9*9TW9j 
^ ftf*woif *t«n 9tfn« c* 1 ,<strei9 ftfoatc* sfSlft 
9fan 9m 9 v «m:9 1 §*r*i $9 firfaww m cfrm cstw » 
£ C5tw, 49^ TOIT9rt 49St *TOt9 9tt9 49 $90$ ftft- 
9lora 9*rr mwtw ** cv* $tft* < 3 * 991 ^ stf^ts mtn, 

I 

f** Ssiwi <rt<5 fan ’Dtt st w *urt*f M« **ra »nw 
si i 4 «t*i v w* sctj Y*ifc* itf*ra si i fsti fern <s*Sr 
<?rfsi^ fa? ci«i 1 ?*»i i , stt 1 ? fasi^Ti sws* »rv»i sjm 
itlti i <slw nvft eft! aBT»-»rf? s c8i sfas t® 
^PPffa i«.itit Rf»ra si i 4 «n* v to* w c*s c*i-nwX 
sens | CblMCW %<jfaWCT . *SftCT, <UPS*6fc5 s$t »fan 
i^WM fa» <vm IRI v*1 si IKS CT f%SI srflffl »lfcs C»1- 
%* x tSi ?f» <*t« s^fli 4 cst* s?6tw iss *rcs Sit sro 





*to 4 cntS fori trot ^nrt»i « to mu <ro-t 



ffclf — ^5»V 


*fan « fa*f« ftn tfmx 
TOr «n i aa* fafij*rc*« 
$*rafct TO f 1 1 va$*$ t*rc* 
fsttiro^cf^ to i ** 
*m*ti *ro*t to T>ff^- 
c** toot *rc*n arc^t to 
< iw to «,TOto »nra tft 
fnt ^ 

«rccn $ *rrfa fnfc*-fa «rrro 

** i §ro fiit oti 

>«• to * 4 w 

5 TO, f»<Kl TO 

if# ftt *tf*w « S^T* 

*. 

TO TO-f* I <«t fa* 

*TOl 

wt% fi* *rtfa »wt fro «m*i 

* 

oc« ft* **m 


> i aTO’CPTO t < i to* <$ i * » f wr ^ftf^t-TO ’fit*!® fl I ^ 
TOt-TO * 1 * » TO*-*tt:^'TOt»» ». 

.■wit*, ., i^« H ^;i tfa»w »«.«** <*« 
•m ^ <«fc =0 1 Hw it*t»i fttaww* wi 


wfi* mfa w *1 nrfit »i*i www «, <*▼•£* m ** 

I 

<«•! iBw M® wi Wfci yl citaw *itw( m ci, >** 


*i*i s w.««wie» w i*ra rpW w®,*ftcB itw i 
< fear •>** jlu ) Nirs ^t) iti ci Hut raH^tfa i trflf 



ft* *ftc« ftw, ft* *\z* w* 

* 

fe&rcm ct® mtt*i «f«s *tw ; fw «* cmfc «fcc« 

V ^ 

cwnrto w vw cmS fvn ^tcnt* ctm AN c»r$ 

*w friiN <Tftn* ftin i 

*«t srffrfc tftrw qfac^Sfc m* w* %m\ tfiw »f»rc® 

«nf«M CIT& I* v C*MTCF$ fit! *ltW« *fas CW *?ttl 
i *tt - *Hrtfwcv me* i 4 nfn wfii tifa 

(ReciprocatingPump) | t*t* Stfaft* njT*W 
« wff&T 3f«tl *Cf I $*tH *!*JtW* #t*J *fui *tt$n frit 
£f»i fcfctSn emu 4 £w wwt*jfri faifn* <4*$t 
cfr i fcn* nc? i it's * fatten *>*&f smw *1 fate** 

•am **1 rntsi w* w fat i«*i $fan *f*s 5f«nT* W 
*CT*|fc-TC **9| 5|fc* fo*I WtH <31 I * $*fi ntlt w 

fafas rtn te»i npraii*cwc« *tfyii m i 

tm fast ^ sn i ^-tfasm ewi <m« «t •*ftrtt=T 

\ • 

£s«t «i*in «nt* i 

fee^W - C*l tS’ -B * ( Diesel Motor >— i 0tl8t| <#«R 

« ctw c*ra c«it» itflra frfc « *n? i Nnttf* erew 
ttw <*t c*rs? «sf»re c*«fl an i fefl wata fepw^inn 
tlTOf, ci^» ftprt v cm** vn«ii ftt« 
*tdw»i, w pnti «wi atfon t*r» W’Wfwi *mr*« 
W cat#* *PWt ( about 38 % efficiency) I WW 
c^K# T»i catfew fc*ft ifro #fw »wit» «* trail ». vt& 

—I 

*« *t<n i fcpm c*t#* « cel* vm w*l *f^irs 

«ltn (Crude oil) j <** f% Oft»I-ew»I, C*f?* i«* <*ff« >*T* 





+ * - - 

WW ffacf *ffCT t frlttfS TO\C*fcff <a^{^ frf* 

«t> i cro Wr, *im * faafct ctfnra <3t$«r *rcw - r 
Htm mtt *Hi >mrS* *i i **i stft cjt* , »* cjfi* * 
uoJTfft?, <fff <*Ht*?tC$ <5|W$ f* I 5t*?-c|f* 

faff tflRt I (Tffclff nfcftCT iffa I 

^ tomr m ««• *n%«, wm c*tfrn Wrc^f 
atm i» *;t§>« i 

lit* frfafTS C*tt& t*1 $f«P TO* 1 *pF, 

<*«* if*i if stfairc* to? TOffc rtc* * 

5*1* fcnfiwro owft **t* «na* i iws $rrc* ^»n 
sfWR ?T? I ‘ «rajf ftftflH* WTM §*i* Ptfifc f fal W «■ 
«rtw :— > i % i o i ot « k s i 

fclftt I *1TO* CIOM-falU f!H fPrtf-W J? l $ flfr*Jt»S 
t*cs *tfe <*tfii *i i wt tf«* &f*ic® «trf %ftt nk* 

nrHft fWr ffite® fit* «mt ctV*i 

csiot =n\ i 4 often n\i &t*f t*fm %•• 

•n^«i tm yrMt*i toto* $•* toto ^ sic **i 
fttl i tfti cito& 'f fint* ff *f#r »ttTO w i 

iltfl fcjt* ^C56 *tf*l% ftWtN fc*Ml 11 I 

^fip^sr ^rwj— tfi rhwi Wrcfa-ww 
»ti *tfr to i §ct« ^dh i! sifter* tfts? » >i 
1 1 tos^r, « i WTO, s i <wfe i wr c|tf : * 
* *rt**R cjff* Iff firf*r*Dw *« »nhri c'wi m*. Warn »in c*rt 
jdw 4*ft-topil N ^1 ticf i Mtf c|tf fnte 4 incTO*. 
^ wwr ^’iti flh'€kit#^Gm 





C*rtt 5 ^r rTOw® 


TO *W Sjtt* C*TO C*H*l *5C$ bM *ff&g 5t*t tffTO & 

$it* **e$ is* isirfiffi $5tt»jfc <st*r$ fail ftfwtcw toi m 

• s ' v ' • 

^ >Wtl *t*t^ ^ *t*a *tf*3 fafTOi ^ £<#*t *f*l*1 &S '8 
fTOc* cif*iii *sst W| to i i £$*i fate** cite** 4 C*f* 
^■twt *I^Tt TO fafaTO** TOT *tfTO TO* I t$f* Sfb- 
.*efc*-*fiMrpf TO^Sl to SffW* TO* I Wm § i&u 
^t»ix <* «TO *lf* *WT f*"»«fir® **l® *f«4 ml TOU $* I 
5^ cite* ®t»r ® v %f*tal to <a*t to*” 5 cTOl *jw *4 *w 

fw ?1 ft #8 9 * I TO gift C#R** TOJ <il* 5 l CTO 5 ®! **t *( 11 * 
« TO <$*5r c3j^*j Sfys 4j^ itS *fwl* «rj *W # o i »ut 
sfa* wvm tm* TO? TOrt it? **i * *6*? i cTOsj 

TO TO 9 TO* glS *fa*n? **? t>*t < 1 t"TO SlTOTO WSi to 
^*St tfir* f**i ie#f!j^*-c*t5* toh to®* $* * Sties iroi 
W wfTO «m I CTO iTO > TOTOi If** <** wt 

*t*t *tfi to i *rw orfirc* nt**t *ric* a* *& ifirc *i$te 

» • 

pfi ^ CTO %to 8 ft MI *!TfaTO si fji to sTO *tc*i 

s*rS to*^> tie* i * 

, *ft^ (Selecting a CarJ— TOt fsTO* 


*f«l aw *fira tTO to*Si ft*i arfnit ^iSe-s to i toi— 
TOes to ♦tfawn c*fcjt* tos *1 Srsft Mm tot cto *t*t* 

5 * 1*1 * 1 , **TO CTOS* *TO TO* TO *lt«n St CTO CVt 

TOts ** i ?,t$ *ft* ®tf? si TO i Sfscs* *afa[c*fifc Itoi 
TOim ftw toi fro TOtf^tit States* StfsTO 
TO! TO* f**i TOt^ ♦ft#*! TOTO ** A *ft*ft* fiw 
■%TO %Sm TO TO TO TO^ft* TOW * 1 1 lift 





*PRir tficww fi to TO* ** *ftw* ^ tSw 
**1 TOTOI TO | TO « fai W\ C*1 TO f'eit 
i ^TfoTO toks %* sfc s« ff toi effort 
»!*H <*fC«t«fJR I *ftfl* TOtt* *^t« TOn *%5 I 
*3fgt<®*T TO^t — TO *pm *ttff ** 

*fk$ tl TO TOW $TTO *wto cTOn TOre *fcw i *raro' 

r 

** «TTfTO C*TCSt*!« *f«* TO V w TOt vtf TOJ TO 

V 

sn I TOw* ^ »!**! ***[$ fflTCI f*^ I Ihtfitf ftlT* W 

TO* *tain firal i 5T*i *f**t ft* TOTO TO* f**t 1 fam e 

f 

fe*tw«m\ fTOmTO *m$ TOtc* f**n to*»iTOt 
IS# tow *rtc* ' fan i Ft*i 8* *r*w *ft* ffsn i 
froTOi c&ro ft* to* f**i i cTOoftrc* ®**n *m «*i- 
t*^ i ( TOt* TOta C*ft towi *itftn *tf*n 
f**i *#fl frorog; f**n i TO w ^ c**i TOi*tcw» 
TO* fato <n fa* m ^fwrcw f**i i nrft aw *fk^ 

t 

*ft«i fit^^ar ft*t*TOw* TOftt *ri «*ctwr i 

< 

$f^fc*r=sr c*n*r ^ts^wj « ^t?ic.*f=a f*r«ftf i 

^fif *? tfii snit« *s ^t*r 

crf*ra *?n c‘i, > i "ti# iS«ct, fast t < i i^wfav 
TO«* *t« c^tTO'e c*«r rtltcf fwl i *> l TOjwfel *%J# 
8* cTOtck* f*s»t i s < to ***** *rctN to ft**n ctf«f 

flirt* foi i « i to c*tto ctt *l*Tt* fTOi » % i m- 
TO c*me cvxn TO® it IfTO* TO® ** N <*mt* trot 

JRCTt* ( Short-circuit ) CTOfw* ^fHsl *f<f «TOW 
¥feTO ftRrtl 1! cntSftk *tTt*f 
TOtoi fvii I 





/\ * 


toWj roi sferl 

ottoto ^rrof 5 «^i- -\ i *riCT*tCT cn^fi 

ftrow rotnc** fron i ? i frnw %fo» to c*iritt*i TOtcv fron i 

■» i ’ftiorihow froifrn n»n *tn c*i^tt»n itfrow *fir«cf 

t>j?i i 8 1 cmSm fcrr* *t#i wro *rfai **, wr 

Offara f $z* ct S*t* *im ft* nil? nfircici fan i « i 

n*m utzm tr *w»i 8 * wi* wrc* fiwii *i iftw 

toj cvrsw ?wt *tfwd R«n i 1 1 c*ittR totcfw *w 

ff****s*i c&m awtft * *tc* farac* fnn i ► i c*fclm 

ifcm wft nff cwi ^tcw fv*n 4 » 1 nftn q&tnlfc 

* 

tec»ra win ■nrfiK aw ro>ra te*t $ 8 *?c* fiwi 1 >• 1 

t 

c*idw tow ftf pttro f¥*n i ^ i .TOt s enfci 

n»ri nftnro Ari « to TOjtoSkto fro« i 
^fjpPTO ert&TC® *l1tTO froro <©*T=Sr JTOTOBl 
TOtc^frMfcrot^ft 5^5 *ri— > c « if, ftta fit frort TO* 

fTOrt TOTOTO f*l^f *fcCTO fTO) I <l «tJTOC*ttlt*HtJjnfTO 
ftfar* ftrst* frot 1 ’ *j cmbi m fim cncjTOt TOtfro 
ftrstf fro 1 • 1 $f*w tlfero ?*n *t%TO* 

fron 1 « 1 «**k to® row*TOi fcfro to •erfro <tc«* 

from * 1 «itwt to*i * 8 wt Wro flnr* fro i 1 1 

TOOTTO Ptft fTO TOP TOD TO TOt <TO*I hjww firoi 

t 

nfipufc* faro fron 1 

Ssfirocro '“Hit ( 9 -ro s w e t toi «rtf»T*rl tov'sI 

TOTO TOfstTOMB TOtfW— > I TO TOOT* ’RCTM TO 

ftrom toto front < i to tom TOti to fcnsfiw 



"C ^ f 

f*j| *n ^fofl C3R first *$S1 *t?SKf 

fan i -o i arc wn c**f *rf*w * fesrcw* ^oriNfar <m 

c * 

fvn i 8 1 smr^cft fitfifottrcw st\ »rr^rm 

wi *tfi$ vnr fr* find «wt* f sft$ firracs fa^i t 
' f 

i l *flf« flfW* *15 attest fa* *$V3V* f*si i 

% i w fafarets fsnfiro tcs *i*n *ftt*ci farai > 

i£f©?*r ^gf'sr s^ssrt^ ^sr^«i— > i *f«ra 
stfw* *m mm ®***r *$m$ fawn i •? i *tf*t 
ffi*an *t*j *f*rac$ faRi i $ i *ritn *r*®i 

i e i *iN**tw *t*i «rc»ra s* screes 
fasfl i 1 1 ssfa nt**f ( Hose ) m? ?& 'sfare 4 *St* 
fwa ftrc^ * tftsi wni ^fasqns vfiwct f**i i % i <a<ra 
f*si fWti fastw MrH *fa"M sfastss fv=n i i » aw frrsi 

i 

stfasr* n(m csajfc fl^FH si tfan faitns fa*i i %t 

a?tw w#,fai»tT^ri sft ; c* w &rtfc *fiwt fare ft, si ** 

mm *>i csf •$** fare o i & i c<rc$Tres «m •wft* screes 

fawni >• i *ins *fa* stores* frsrh »i fe^Pl* 

« 

Vrc» faf fasten f*tntf fasl i m liwfirs.wn 

*fof* f^TStf fa>« 1 »« I wtf X »!*»! S**W *tf! VfilE'SCf 

fasti i v» i mtPwtc* far >i**r s**ffitn * , fat* *ttf t*si i 
i£f«**I cas**t BW ffa*W 9 1&* *n— 

» I 3FT6 fjf ITl^S fasti I * t *1W* 5PT51 -fcWfafCT 9* 

sfal fait? ftwit i « i jnrw few«M ww ’HU ftsi i 

* i jus* st^rt »natt« fast i « i sSr ortw 3FW n 

^ * 

w( Wf W w Wtwai *ftv& ww^i w*w M i 





* 

* i C3* -from ^ cap*-^ fefrs «*rw *rtc* f**fl fafl 
c?«3i «rrtf *1 wi stSr ^'«r® wra *t»rcs t^ i 

«rt^n 'srtf^r^i^ ^t^«i— <> t fafc* « 
ftfeal* *iftw *rrre £ri i * i ^fatwlfo fow 
, *Tf*niT crotfa 8* vrfatts « airfares tW i *> i 
^fir^fwor* to ^ctw ftrsaE fro i 8 1 $r*r -*w 
wn 8tr?ni %*rwi ijrc *t*<r w^i to nrrwnr fcpi few few 
sfJtttt wrftf wRCTf«T W fa 3)1 | « I OTtfe *TWW ffcfltf 

fa*i i * i to* r *R wn^rt^r *$*tcs fa*i i *» i f*rfc* ***i 

8**1 wtto *Uv% ffa*i i v i ftfa^tcw qjtfl ;5«w 

*w>TOtarfa*l i c*ic5 t*i 8ro*t 'sratfir® *&t3crfa*n i 

fcf*lt^-=^ w^rtpra 

^e.~T 5&C® watfRT TOtVH— 

♦ 

t fall* %* »jfewffc iw 5|fw witcf*ftqi I * 1 fafelT* 
Bfaw fams faai i « i fajT* a»v cw 3 *ft *j*w ai 
tt»i * fine* faai i s i 3ft5-® m ai yiM*«r men 
^ife® fro i tu s&fiwtifnw cwt* f*ra 

ai tm T9 *fcn firms frsr i » i fain acmr cw c«ffip 
TMNT itn fan %ITI Wife* nrtj^r ww affe® few 
fvn i 8i »if?«. Ti*t« ?fii sntei *b^ w« s*«t 

fam* ffesrt i faiti*fafama c*ia «tfamf ffes*i i 

'* 

«fw*» 1 c"f 1 a r t ft ^r smarter 

> i "ntfet atwn wr fan wra fa* vfew fan i 
i i m**a nrtn « tfacaw jrctw *»a 6***t 'arcs fern i 

* i . «w*ri *trfcn Ttffil fam* feat I ai tcbmW Offal* 




srfa c<fr»ii wrcf i « i wtfiwct fan n\ fata 

fVan i % i «w **5r *trta ^ Jittc^cw i 
&f*i b® *ri Ertfs^ri^ ^t=sj«i— > i 
wrj3win "ir# ft* rtci Sri i * i fwr^ $f6s to 
**ETO 'fal I O i C<TCfrW ifIPf « 

»w fta rct ftan i a i cnc^tw 
w fti sra ftiftf ftan i 1 1 rchS 
•tttaf fim <*fo* *fftaTc«i *t\ Piitotw* 
tot mm *faffNf f TOl i % I "*Tfa? 

?tt*t ‘ «TO ffSl i 1 i *J7TC*fr 

♦ 

ftfilWtt TOT C*TTO*1 **! <TO»f 
*ftoBO| ftan : v | «tfa C*ldTT8I fw— >** 

*WTI TO1 *t$5Cf ftai l 

*rc*n **1^ ^=3t9f *mr«i — 
> i -ftfars 5frm fajn i * i *m men *ft viw 
fwi « I cf|J| tot *TO *rfir *\ *ltfir«1 

t * 

i mn ‘wrcfa *m ^iTten^ftcii tot fan *i*r* ftfoatnnr 

* 

fcw >*▼** unw* *t» «r **» «*f»re flu >w jftratf 
fwn i * i • c*t8t»i faHK’r'Rtfac«f fan i « »r*^ciSftn 

cwfci f*i 8* wtn fan i 

s >sd£®» *rtffac»T efffcran'sr 

t 

Wwiw toj m •tfl^-atw vtmttoi 

f « 

#f<W 5l*lHW ^ *rf>WI fc<W *1 <TO «(irf, CT* 

«WBl wfcprtwnftfrwttM’iwj VI «« <& *BWW stn 

* 

own «, vn Jf <nw 8»ffii&* *fa»ra wrt vww nwt 






cwtfSfa fa**** 

*ftn Iftw* 5TOT&3 «tr* i w* i* <^Ffr1 JTTiprcfel tfimtw* 
*n*i to m ft* i$-*f*[*TO*-tfiK** *?tt ^n *tlc 
wtR* fi . <«S**f *fiw sfroi %ft* *ift ** f 
fctS s *ppf%^t^sr ^g^rtfea^ pgrt^f 

s^tfa^it^r **l^r«i— > i Wr ftitor Rtn ft *11 * i 
>rc* fafo ft*TOrqfarc*fc ft =« i o i nftc*i> 
** ran* f|N| c*ltf« TO ftmf ft R I 
****** (^ oft^t ^si^B *r*r*i 

> i wr ft*i ffSti ftitCT *fi w *rf#t &fetc* 
ft *ri i *i iw»r *fi* *t*cro ffeii *i «nft ffeffe 
wm ftf to feci ft sii i si inf ml cuS ctosm 
ftitcf fvn, ft*l m**i *tfa wsw wfirci i 

*?c*d ^rftra— > 1 fcpifc toi v « ft* 

W RS *&*CI ft*1 1 at i TO % C*1 ftfoM CTO 

*tOE ftsfl l a I TO* TO ^fa* TO ffefl I 8 I TO* 

• ' 

wi jn*f»* *rfi *fir«* fwi IspiB. « <iw*i »t*r® s 
4VOT-1OT %»1l *1 ftftwicw TOU <WPI «ft JfttlM 
wf<r* fwr *fwn ftracs fop i 

asTt^O^tS *8FSY& ♦t^I'*? 5^?n 

g&a it ^ f fata %<« jm fart awfas 

<nfi aw* ®*tm bctj i*ph ^fi^ac* ftai <<ro fin fan fata 

*t*lt r**l *tT*H lWI T**1 I 

<*»* w'ftfVt *rto*f 

^rfsr«i— > i tftw «f«* ifa^rifc fc**i i < 1 fofiratcn 





C*Tt©^r 

' r - M «•> w d v v ' ^ 

^ ?t cm cm to i * i faifo f?*> ^M? TO^-m 

(Slack) j 6 I *T#t §56 ftus fat? stfa<rr? TO TOJ5 

« «~" 4 

??? to? i « i ■nrf« an >w TOr =n ?f?cq i 
TOi^'c^rtStc^r c^csftvr »ri 

> I f?*fct? ??RT? ?t?1 ^ I * i C^tcktR *fTtn TOt? *% i 

* i c?oT t*i *rrft*fi to?? y:n v t \ i 8 1 wt® Sit? 

*$W, *TH? ?T\C?We *$C? f?? I « | §*[f?f^3 $U? S*CS 

* 

fcjttf? tot 2tt?i ?f?t® nrfaw ?i\ m?m? 
toto to? ?i<f] ?f??1 r*icfet? w*f fafli ?tvc?fett? t*i 

TO?*! ?f?C«'CT? *lt I ?* I C*!t?t*t Rtt*l <H?9| t *ft*t*t? 

--HI * 

fa?fc fast ?t$t*n Aw^TR-RTSt*!? tot MW %**ra TO» c*tt&T*i 
ttutfa *tra c*? 5«i i jc*rcfrj*i nretn? ^fa?fa-^tt to^i 
<nf*ETO toi to? i *» i vifm fa^^rfroi c*i«ri« 

<®t$?te?? ?ifa &IW* fasti i 

^t=g«i— > i tfcrw *fi? ^fart?1ifc Is? 

* I ?t«l JK4? $S ?tfa? ftt? ^l?? C*5tfet? l 

> *ff#t fercTOs? it? cm 

C?lfc? TO$1 5T*l$ff8 f? TOT? TO1 ^fa 5 ® C?, CTO ^t?T? fat?? 

*tflti? <afa ;® stfare' p win <af%* tor ?t<ri 

♦ 

««;itTO i ’flit FfTO^T? *JcTO c?«ri §fa$ c? faffc® TO 
*fTO5 fr5R CW«?1 ^?TOF f?TO TO BTO^I-^TOlfal §?W i t 
c«d»icst? fan, c*m Mfc«*i ?fcn fintr? fan, 

swi m* to *rw ar«w ttntw ft«t. «iwr* >p»*i 
faf .Wttf f^!«, flfetifetra.^w 1^5®, Ctl^t*! fejttf ’tWF 







*n® c*f&T»i f*3i, car* ***! few to *i*r ^Scotf* f**t 
wi « to* 8* $8itt* fwi citi^f 

iflffc* ft*fas5 THufa* fo* 311 W* & W*!* C*f*W 31 * 

fsrcra to *1H *firo 31 *rrfii*f u %*tn *i <at$j ifti, 3i i? 
to$ cwt* *t%*£ *ifirn irtn i ffir 5i*ii *k(K 

i*n« *1^8 *p*3i *it* oti *$c* ii §nti *?ifi j r 

^f*r«i ifiti ii if c*r *8* *mc«fi fm 5i*t sftw 
fcftl ITU §W1*¥tfifcl1 H$C1 '3 3$ j $. Btflltl 

§iiti n»n *ir ftiti •$ 8§i fcrait *^31* ilci * 
irffr wtcm* to* 6* 3i iTfuw «mto: hot «c*tc*i fin* 
ife* *tci w jtIot «t**n it*i c*fat<$ ai.mlt* nftos 
nil OTttui fiw > 1 * 1131 , ««i? *rti* *^tnr m% 

*ttt f Clfel§tC1 ** 31 *Tfat* $f*3 f*£*1 51*t* <113 
*i« ^jawlfc tow *ft»1 « *f«nl fafcs ftit TOftra *itw s 
fsifranf *Hht srtatt fm tophi i t*jcs ofrortUM «t*t 
«lf»nt qtrort *m « i c*ic8 l i»i feu* c*icfei*i at *tfwt ?*' 
nw >ntit c*tcfct*i Piuot *?w? *nfr froTtn TOfTOt* *iw to* 
h^itoi m i ca* aft $$ an* <ot «ta w to *mt*. 
*te® srt »ttfti»i fl'fe Hrara «gr* sit «m« fw &n m i 
TOTOtfto to to*i itfi* >ifTO *u «trfwi tom aft c*ia 
«CTtTOI to <s«h to$ H^froni *i(*w « I 

«np1 Hfrotw cmtoi atftrs pPi^ fclS'u tifro States 

Sro c*fa« *tt«n ant ca fttrom crrft «if% <ro ttffrs tottit 
«*% tfeflftri »iiw i ■ <«to» to=i* inftps pin,* fefeln sit* i 
stf^WT^wfet ytN wt * wfare ^ « ft»t« ft*w 



# viA.^ /“• /' ' -' 

1$¥ ( Ncautral position ) Wfcf, «Wt Wpffs? **5 

15^ OfWS *ttE, C^t*l tfll *ttfl *f* Wt* 
toto *fro n -4 ^5 fat *t#t fctiT *far« 

*nwi toi fafr' *ftt* i wict c*fro *tc* c* 
C3* Wfl tfll «ttd I *t5^5tf*W Wf4* awn frit* fos 
^ wtftn«tTci&m Stan <to* mfaffs *$w <jw m* tftot ftar 
itMl fro #wi am: fiSti, fSto ftromi 

. *fro *rrft Trstfw *tf% <*rra *tn &fro *tfro i to toi 
fcfc® C? Wft f«!TO W ▼fits W> *15* *l"^< Stfafll 
w 5ii *fror, f^mnj fnftsmft «* to? toj$ *i ftat 

*rrtw i *tfa to c^ *fit« to c^ 

• * 

t srfro i if ^ffamoiTO c^Ft=? cft^ *rrflre *m* imt 
to** ^ *w cto c*n? ftltfitm* »ri^5 
TO* i *tro r <?*t* cto ’ttftro ** ow *ti fcra* mn 

^tfrorafem* tor to i *c* ct&i ^ tou* tot** 

< ♦ 

«t W faTO ( Throttle lever ) <Mt «ttCH TOI CWK* Vtfj 
*TO TO. C>l*6lCV 'VtfVTOlTO ( Accelerator ) VI* i vjrtft 
TO slitoi ct vtft sfrot* *m 'fftvtm fan »rs* toi 
«itor, toiw «tm ctoto fat* ai n «w tro 
ni n n ¥i q* vw to <fT$rt to «it 
tot <«< cav TOsnan cski «i vtfvm vttv vmt j^fcro 
•p# vtfti vfv wfavtc«*tcw TOtwi wfot cwi to i site 
frost ton csv silvcro vm to 4nn art i «v tovioti 
froi to» v»w sfn* vhOT i t«i fipw v vetrof »rti 
vfroi w*i fw v wi *111 1..-^- cvh vfwtfv vstlc* viw 



<*ma 3Ft5 faara sytwn fafefcitw daa ca* 

' -*4 

ffait anaai artca i *f«a ^rtw an nfirs rton 'tfaaia 
an nfiiiffirr® *&a i a$cs cata atfaron w. nt*i af«c$ 
dn nfwata aaa ai nrtca lrn-f%wnr fim an nwi arfcre 
-nrci ; & aaa <ntfii»!tr*sta am *nta <«tnatt* naitif %s 
nfcta i wrcnn afa ms s?i *i asca can fan <aa* fca-faat* fwai 
3Ft5 ft%»f^ *tr^t an atai afaca i *inc*f *mjt aa» am c^pt»f 
ac® sfosfa* pen, Tnn aara aaa *1 nf*c»rs d*rr* atti.wn* 
<a^n nm nn am ata ^®t nt»n $teatc*a facna fd at^ci 
<*kihr ca, cnta an, w%, at antan fcm faai ntamarfla wm 
nfaiai 5rt nt* i atatre c#m catii frit am at arfaai at *rcn, 
<>i^» «w5t^< mi **i ^#ni< 

*<f*¥ «< witai c*itw fmr» n <iv *tsw art* *rw 
^ i sstcra *m fan fc»ifT5 « i jr^«tw* n#n «w* *w. 
-•nt'cVf’W irtft 5t»iT^r5 tram *tw 

<n fcittm wm it$ta «tfe «w *firo« w fafa *fora 
*tCT I CVfsi (Stt? Ht$t4*fiCT PJlfa* Iff* ■W^ l t ll f< fan 
»rwtra *tw « *rtft ort^ «m* c^Furtt fcrra 

$»w wtfan •tfccs «nw i ctt? Wwn w octroi 

viTlwwi c*w ctm -mfrt ftm«#fc »nra «m '*twv 
t «w tfW *i^pi fvw *te« *ffn i taw ftlwt* 
ftan wni »wi ftans cwwi *nr *tc* or* « i icti wi 
ftn ft f MWPW IlCtal rpNHl tan ftcw «, 

Jssct *n. w •ftcv n «fn »*»i wr 
rputi 6 s * sri wfw si*ib «wtn 





Wntto ^tfcst ?tf * wtwMwfll W 

s?i i m <m f »rfen fiw &v$ ftms tfan 
tow jwi^i i 

cmv&'n ftt#t w*il^t=a fec~t*r ftosm \ 
r C*Pt&' 9tvf\ ertswi— m* ifs <jto c?i^ *11# 
5f*Tt^t9 8tfa VfllWf ’tt^t **£« f*I i $*T* *ffOT 
wwi vWi *to* tcr&i *itic«»t, irto fre *fiwt* *sjr 
-8*tfoH$«i 'G tfiww $ sfW f*!TO '"fttf I 
5ft«tCT« to aw to *nm aura ’ffm^itr yts ^ 
torc** to, ffitatl ^tt^ PIot, fstatl sts cg^ i *to 
*r«s m\ c* tonift ^ toS^i *i>® <a*, firfirc 

$T*tC* <31^ fwtTO'*® ow $ST* fe*W Stott toft 

r 

jpw «nw f*ias *rt) ntlfa w <«i utm f»ren c»itfe t»i «m>i 
« c<i^l rfan ffiww 6wi rai^ira ** 5? i 

,cm4 *n4l eurfan.slw <swpi vnm flH*‘ ans cufe- 
o&iOT «w, c'nSt'i, tftow fte, lots Sfcw* sron «nf« 
<,f«n» *t». fro d* xifar. c*itl m-cirf <f*Bi, fftmi^ ^b fan 
<«i "*rr# « «nw fasts fairs fats stfxfl fetftfs ftwi ststt 
xfcr xi xfx. CTivf^ls fltr .«s ®wx xtxtf x$* Itl^ 
rfwsslwt win fin Stai ws-fast* sis *nt« snri.n* 
BTfr® «wru itow car tfai fa® sits i *rs sMbi® 

• <«®| nftr stWfa rrjt fan* *rffai sfas ntw ® fas t 
farafan# *ln 9tn bot xfal Ixti® "crt’-fals ’ifl.Wi 
*MH nrft sf»TO5faW®fa»l 3RMm®*l f»fal fa*I 
irifa sftw fiw eilwws itffai ; fan a fattt 
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wvtscv 'W #tf*w '•wit* w «ttn« toj «tf«inl w^jjMr 

i ’ J i * s fi" 

ntffcw nwm ftfwi rjt* fan* nitron ‘w^w ;ntrtt,wfc 
wftro nt$t jtw sftw ^ttfww, wt nwfcro ^lm-'Wiw*^rt^s#., 
wfatt s&aro wfntnt «itfr ntfwnttw i 
Bftwt nw nwfcro Wen fts wronro^ ftWh- 
'nksrm *wtt ntfai ft aw Blfntnl ntt#t swPwtnrrtt«^;l 
tWS w?t Btntww nw *ft row wirMI^ *nt ; .ww*i ‘'-.^w 
ntotw ntw n) xn wwr w# own*"^ Jtlwt Itss n&|. 
ntfait mfcni cwS «#fo W * n fannrt ti «fro m ■;##$ 
wc» 9 »w»- Vtt^^N fast* nt mw fawr nttf 4 hJfiwk,^S(i ; 

writ ntfas &i: <ww crw cwiwftW 
; 0 gR 0 w t#tp#fW Wro ctri nw i <£t*f «^*faraw 
fawnimi <mt*H,’‘**m row 

nff*W Wttlrt ' fit* 


_ ... mt i J 


'W- . t jR*' * 1 , '"^l 





It. ► 

S ^Jl' : V 5 

V* 


4 . 5:1 


S^S 9 


t IS ;C 

"-■« |F ; f ;r 


W’J&ig’&i 




iwW I 

(Engine Overhauling ) i 

MtW Ifiw WBT*f»i ami *f»rc»t vimt fV 3ft <s«ct 
wfac* *tw i fa fa *t?CT '9wtn*f»it«nit«i5m'BRlftni 
fafas »*»i i «#w{*n wi «i«f dt'fn >t*«t **n tj»i*i »iftw 
'Wrvt »m»i* dwj tftnf wis i 'srcn *ra.ft*w «i « 
fnwnaww fvpm i tfiw w»sf«R<i» *nn n«n— 

> I iJSdlH ^ ,*1 Wl fofaoTRW 5T1 vtJTO I 
« i «1*p. ft®? f*if vfspi, «Pp„ tfa Vd«t« flt*t dl 
*«t*fa v tTfa« MOT I 

* I tf«*? W tft® f» dlfal vwfl«. 

<««, cw, f»M 0 /*lfct <INS fw WtT« ftw I 

*.i* tfircw atm *wi l«»i «tfj«t m^w wti *ft« t 

* i ’tote'll « totwfe*nH wtfa *tc»i i 

* t ’rrt'nifcri tfa pitfe,!*) <tw rtw i 
$«tnrw arcrem, *fi»si'vtfa'H at»* >rtr» ^ftpre 

aw s»n« town* nfwft unt wt 

♦ 

«roit «nm <» i tWf *rt 

*f?rct» to*tw at* i cw ftfi- 
w’Cwfl. w*t« f*tK 
4j*'«frw wi *», ewif* \>i «fat* 

■tiMra *fti ntt» vtm, - 

HR* (SHfp 1 WK* ^Ifli r * I 






■yw»n,Vv* ^A/ y>> »»WW 


n»i nii, tatft i faittra ntofa ?fa« ftw* 
* ww tw*w!*j ^f*wi <*tnw ft i ’ 4«f*i: 
?f»rcti « •rt’fifct* »rtifo fat tf«fa tfair aWCT^csfc,,* 
(a**k *m*t%f»r «i*rt araura, winmnw* WCTfaathi 
>rt?sn,*iw, sjfaiwtt fan *itl*f, JUN.prc5t «ffif t|fa?s 
tint i wtci fiiPwtCTa fait mfr«t*i ffatf ft* >nts? .«tw 
$lw ttai ftfroni tifnw tifa« tfat i tint stmt faron 
>*tf* m, *man tstf* trai fcfft* %wrc*i ttfal <&»tf?* 
*m fl <«St tw <*tm mttti > sfiw* far«f»i ntwtcn 
nf?s Sfc* 4fc» tww*i ?ftw ttot ?Ict fcffce ttfatt'i 

9 * 

& VII <«mCTt ft tNI CW C*WK*t ftfrwlt ft? f ttl 

« «?fr» fati trstf»i« sii n • mi <Shsn «w»i ftor 

flist v faff fttsijfw wftr# ttfctrf <W fa^lOTI <1TCH tW 
tltw fan ’retm i fjfft'sft c«ft»ii ftc*i ’fata-ws *f*it? 
<*m f*ti*f:?Sitv srrfaart efferent fjti ttftt ct .fata-t? 
cnrtfa fa?( ’ttn f*m fan rtttm f? m i *tfMW tfan 

;*jt?-»rfa v St* Sfn t 5 trt*R»?fiE»i ufara *tf 4 « tit cn *jt?- 

>iff v *t cn ctttfa«f*i fan |W fast i tft cn ettffa * 


l^wjctwfa ?fa fa«.*i ffcutc? «w t$c»i tfltW 

«tfa fan.tfti «t» <Kt *re- 
?i^*is«tWw* wft tfan fat tfa ' tffan 9km 9ta 
tifa ?fart »fa« !#t <m ctfati ?fan «rtiw «fw tfar 

' *tj%i . ,, J \ , '< \ i l T t ', ' 1^ , - ‘ , V a , i ^ , ' 

ffy 1^, WfwR ,im ^IlfW: J t 

i ; r (WRI W S •fP- 
vnisi vtnNfi w sni toi dwfi ifoi: 



VI'S* 


c*rt® 5 ?r to***?* 


sfa qtolfc fca»t swt ffrrw vfint c*w cntfr 
Df»t vsil to **c»i cstw sift csm^s cs&h CHtfts 
?? «s u» csit»i s *p*n 1*s *fi*i csstfto* VtsVn sts 

sfs sis ato cmf* w <ns Sr 
cs*tf«s*«i *fwi qw csitffe to sicsi «* fwn 
c^n csnfi»4i vitt s*iw c*ft s« vis to 4*$ stlisi 

»n'tt*n sts swift cwttos swj mpm fhi Stfwi ssNts 

[_ JR1H (K1 4***t *to sitsi 
StfSTS ?fe* C*S cssrf* 

*f»H 4^ St* C*"fl *8 *rfti 
si o m^'ewtfiR 5t?i *fwt 
stfsw stsgj' «rw si « i his 
<.TOc**tft* ■ofto 'tosw fts— 

i 

^•31 1 'wff’Fj c**tfw wSrnu to cnttoi *ftt *tfe*l 

‘ cs*s cfltta tor f^ifef 3T$ V tousis «tCT srfwi * ii*i* toi 

csto '$*i 8* 1 cstai ctki sto <5<ra sfto sic* cs, 4 csitfit 

IS* *iSl siitc* i sc* *w csfto *i« c*> 3 pra *c*j« **ts* 

sssissts *t® i iro* *** to cstoi *fs*t cswfw itto 

* . 

*#C* I sf* 4? *1% 4^{ 3*1* W *t*1 Wtnf*ti* W,* 

his 4 fto stfwi «ttto. 4 « st$ sf»ic»t «ut tow * 00* 

« 

fttolCW «rt ( Bore )u«t hi# to«*l 4 *to ’w *f*c* 
4*< *w *w Sr ** «t*w* ft* sit* f #s sirs «ttf*t* « 
ifiK***remFi%fwi sties i sfiw *tt*[i cscSts we sew 
ifiKssV*^ *tSi st srwrt Srsui sto si, torn ifr* sftsr* 
to to sto >s*r fs#» stor torsi cssi sts cs tov«= « 
*’ft»w*tto* sj#i« 4 * *rtitr sroisto ws si t *tw 






. . -.- w . , , 

CTT&H0 


«w <?rf«tr$ cq ifa* tot &*t* \*r 
<vf^5t f6»ii i itt ^fin *wsrtet arcj?| vwfa 
firra *tw i to to c*«n w ct piicsra wo ww-f*w v* 
ftkrofsi §*ra *to to *wft (Qval) *tou 
ttt i <tfow tiro tow wto Pro cqt* >e <3f* 
fiit *firai <Sf *rrc*t3 *itto f*R «rMtto j&w i f%t fit 
TOts* 4HWF f*Aw to, 5tfir f * onl it* i 4 fit. 
Wrow to *ro c*r ft *1 tlCT % TO$t$ tfes <ro tf* si i 
to to *rcrc»ra TOtws wmiw *W # *nw i <3 

& *mw itos fit «to *fiw to to* «twt*r 
cssai star i lift cwn ftt »itwn tfa «W1 *&c*iS «tn si[Sl 
<s s*s fe *mtsra %w sfoifsws *i**#rf* front trv*n 
<n *ats entires <at vit orsil fe »r«»i*. 



fear — *•* 


<*nw wn ; siftts «tlt« csfncs «t*i ftw 
ftftwtm sen; 4twi sw*i* ^trtjl smst 

■stffts iinn *ftst fnfti*tt« ifo:* smnft 
toi i *« srtepjls *s n *st fsf*NJtcm 

ssfsw si i ttst»t« fit c^nrt? sfia 
si i fifties Sifists ’%*« «l*t» x 
'sftt tfril rou« fitfess §*tc« 

i«V wian *nss usist «fti *tfi*ts 
vfiwtfcsi *dwra *ftsts w jd srfot® 


*fccs css c*ts «wiw ftfitotpn f«w» <w vppn fitfe ^’ts? 


Jfl ro? i *?[s x >itt s vftits *m cf firastn cs 

sit SBJtsa offsp® iw# an « 



c*rf#*r 1*rt*ra* 

r '-.s * jt 

*faa ft$ <*** «t»(p cftfecirfc *rt*r ^ n# 

^ I i ^t®y *ft $WK*t 

fidhr *#5 TOft *ftc« i <fc 

nftt* *tto siftfot toi *rfe t & 

^rrtfw i? ft ft: <wft *frt«!OT 

«**$ i«« ft^f il 

*Wfl w *fwt fe*fo 

TTiftm ftftfc *^5r ^fSr 

ftar- * •« ^fiiw, ftn pftrl ^ to 

to W«ra *flrat w «i w w c*f r*f *fw® i 
£ 

nit wfy* s fSfe « «t»i v 'B i c*i «d%>w ?tfft flwi Tiwr 
TO1 &TOTC *ll8« *ltfl nrow *Ih I ftf'l'al* to$to <jt# fiR 
*f»it* «w ‘«tw TOitfci *i?ra ilw toics wwiPt ’tipi 
cwrop toj ftfci fow» *ifci wrefa fifsi ii& Jii *hct. 

<J1« *f*f^ « Plf^NflCM TOT *lfaW *TO m«ft?Hl ftt« 

*^CT I fi'TOW yittTO ^ C5TOTH §»« f»lf*P«tt *f5|TO 
TtCTia¥<flft <?ItSl TO**! 

ffwi w IS* oran cron iWw c«iN(*i vtw irtf * 
TO tos >re# « 51*1^ =rtf^ps toiwt fcoc* »it*i cwiora 
»jot t»iifcrt «tta‘ i Btft ftfa'ot* <« *ifc 
ww-TOfc «R5 ) toto sifter rtw tois* tow *I 6 i Mw 
WMt £lf»WWffl TOJ TO I «WRC* (ffas **WCWC*W 
«*ttn fifwTO *fa *i»HI cTOffl W fc«| | TO* 'TO <**TO 
si aKTOt m tft fjfcwgn <tw ffit fa ■gfam 

*itii ^ w witfwi tiff Tffl mCff W W m*m 



ft** 


COtfeW fafaTO 

fnfaatw Jimt»sT* *ift<a tffci «ta *ttrr$c*$ ftfcw fwrf*r 

tfl^Tn *n wr «wfc t vfiwi ftfa'stt** toj ttrfti i $*?* 

*m wtoI glsr fai* 9tar feiftw <Sftt §*fflH «RJ. 

w vfm ftsrt ^rr^rftjra * ^ *rw vw i <**$ 

« 

Jin«m«n >iffa 9tfj 9ftt»i fa ffal ftfci vrffah crot 
toti ttct in i ftffan ffa tipi *fim $$n jprt fa*w 

fatfal i S*»IH Ttfa.T«*t >«f»| 49 49&t ®faf (fa far <|flpr 
Tift's 9 firs t*ct i <*fatpr mftrs s?n n cttokt cTO' 

Ttw PH fa TSPM Tl HJj ft=i Tft sa.Ttl I Sift fan 

tfa»i *56 ^fufts fan t® TMitw stop i TOjftfrm cfa. 

»mfa. (fa 
tips ®« *fawr» 
iffa, 9TW W sfl, 
fafa® pipit tfin* 
*s stomn i tfou^ 
fefa*ic#i fata 
Ttfirs s*n i sfo 
Tift ^nnliSwt 
ftfe, m <sn ®n«ft 
rpsn <Sk *faiT 
TTnfat*fafa. 

9fwss$«i c*fa 
wtf w art 
fa— «*»• ’ sftpl TOW TO 

«* HB m m TfftJ ?» *m nmcroii «wfa 




5tb*> 


•« »W«1 3»T « CTITfiR «rWf <*WT¥ fclfc 

t 

cn cwt cif»rct f*wt* fai fcifc' *or 
fas 4i?PiWffc fcfas sts, stwi life' #*$ sqfttwi 

(row «r* i stfl* to* c*ts;TO W *f*TO to 

TO *l*t$ wmi «ftt* si i %*8 Scar vnsfcr $fsc*rrors *rfofe* 
stsfacws slvrts i srtoKro sttro *icw tsi firo $tot^ » 

* f (Body) — TOT* S*t* TO*t*T TO «l TO*6lW 

*fe St? I *fo StS* **T- 
cww,wt-fc1rai, 
cs$, ftcstfro, fa^Nrtf*ri 
«npi te*fosi f sitrok 
fSCTTfS* « Sts stls *fo*t 
far— *•* 1 «fis <«TO I <*? *fa «2ctf 

**«}4‘stch tut ftflM- s*§ i sjjrt *r®*s wf stffa css 
*tdn *w S*ts S*gr c*ifa* TO* TO1 » c*ts cw cto* 

mtTOtti stfc 

tost* si ss**i 

C%** C3TO 
$*f* TO* SlfiW 
are <*tw ’Kiwi 
«$ afe» WfS 

fi*— *•* _ » ew 

•Ww wr r t c»?c*» wW«wfljws.,fn& fw af% «w 

♦OH i CW CV* at CTO CTtt*»^ { Lead Coated ) an=f.ftl 






^ .... - ... . - r 


#/W ^f , \>'-+r y\* • 


itut c-rc *or i irrfa^mts^itroi ton ^ ^ 
fwr Trit ji n, f*i aitv-P't&f tom «rfaf firc -rrtr n i 
arf*-ftfr *$r® it %ffin citw 4 ^ ifoi ifiwMk 

itort it? i ?•€ fjrar (frets? * ?•* fear to ?fe cww ftitts 
I , *rKS > fft^( Mudguard )— *Wp1 art^stlV* still 
^jpnpm «wre rtwcf i fcitite WRsRt^^it an*-ftfc 
itn <2*w ?? i $*twi ci» >► vtrs ?* i cto eft? 
*trra *tt«' ■uwtr fnfc *v». tot? cto cTO&m ntrrt 
fifto f?c<5& *?i ?i tou «ttw i fas lies <ot* ^rs % - 
faf «f?* ^ii *fre, ton it?l vs efftara 

OT? I IWfT^ «WR «tW Wl totf$ * C? Ffa1 

iffiiin toft? sit tofe t ite 5it^*7W» toi, ftog 
*ntfj? n? ^mt?t ^rrs to n » bt^i ufat* tows? ft* 
n irmi jtfTO to*i n 5ii i • 

'O i -srt^ffT^ ^ *Tt^F -C«5tve’" (Foot board 
and Side-board)— «f«ftl? lt?l TO?T1*I 

TOR I JHR fliWSl ^fe? « $$-C?ttf§? lft*3 IWt Itl* * 

<Wi int faim to i c*fan n *tti? mi 

it?t atv» i irt's-cit^ cntanrww n tor mitit ws n i 

8 I «lta <£>««,* f**f^ ( Cushions and 

Seats )— to|* «^tPS iMf* * f»6 ^ c*W1* *151 <WS 551 

«Wft*n» 'fl ^pb* 5fflc» fef*c6»ii*f c*wf* *tfi* 'wnm-jw* 
“*1 ft *16*155 GW *t*, %<0 filtl*l <5WI* 5tW 5it* CWl%f* *tfe, 
IVl *5f% 'W twi *wf ®5l *4 5^Jl *1* I 5*t»l 'St*! Xt^tes 

•#r* « <Sw* new {*« « gn f**i W»» *m *t*i »«o# *tfit 



. <T". . . 

CWtlS^r 




* f*& itfa ifa$ < 2 tti up* §tn *rc? i fctfa «t*r 

?#?n *tft *rfq* fif^fn vlt w i trt* 1ft to to §iVx 

fiw fat to itfiw h ifii $ri *Jsrfc3 ^fffai iti i ^nw* 

K«r* ifa« iw §*rci3 citfet# twntv 

* 

ifan iti * cwrti w toto k st*rci*$ ift * ck^ra 
to vsti *fat crart ; stitci Sftit *!fa* fro it# 
11 « *tfifn <dw i 

• O I. «T^ TO ( Hood )— 1MH ?fa*tl TOfl 

1® ijtoi itfl ^rtrv i §?tre ftro tjit <w wft itii 
$ m *TCk«*i c#ofi captii %*ra m?\ n j®-a«r «iw* i 
WtW. wfci't f» a»fac$ nfin it a i wk espial ifi?« 
^ f«-3W •h«tr n «tii % fat wit* n, <m itii c#w 
arm nfa •mtw n stitu %ts i$# fai «T ifct i *$>opi 

c 

$ <2MT1 1^11 ItC*, W > 1 (One man hood) C*fllCT 

* * 

lilt $k* 1TTO Itn 1 \ *tft CTtm Itlt tttl 1WR itl I 
itft ^frc*rfw it«i *tto ffi, ifas uq* *icf <®t*l 
fc«i, ft* 9ft# iPnA to ( fa| *ptw itw ) & #tf*fc«* 
i «m <wti its wf n ^i » *s f%| firm ijtoi 
* ftes *fc5 apu ?rt*ti ntejc ifcrt iti <w *fn fSN w 
fiww icji C*tar & wfan#( Hood-cloth ) •*» ntf 
Iww it fw-IW ®TtWn cTOft 1 * wn itlt # «w 

»W fatti qi <fr ct* tit* »m ’kiwi iwthi fi» 

• *ttw i Si tinman *qt* m >w»r fiftt tw 

•tfWT* ^5 f8lt ^$*1, cf$*n wi ftfii fffl ^t<i vuloi *CT 

m* v «• mto tft *d iten 1 





*>/>#■ <* Jhy lj»A \ *\ 

<$K* «wt iw &ft* $*1* «rF»wrt dt*ft*1 fast* i 

^>1 ftt^C^sMWind Screen 

or Glass* Frame) — yfastt** »np«« #t$ ^tftt¥ &fc<« %* 
*»l1 *|* | CW CVt^ *Hffc5 #t5*Tlft fWl* *tt* *1 WB 
*m c¥f?r c*m *tt£* cot* *t*i fs *1 i ’ §ftc* 

^^5 qt* \ b *TC5 *w *t%n *H*t 5j# *r*1 

*^^fe5j **, csN# *twr *twt 

*rf**st* *>fasi fwt»i <H<9t* *f » 

1 1 ( Side- Screen ) ?*1 ^W8i 

^s* *i*i i *tt <rm*i *f**t* 
*f», $* *|3T « C*te ftWtt’f §*1 *1*^5 ** i • 

b* 1 ( Dash-board fitting!) 

— «im c*t^ $t*«tt** *ra w* ¥f4c*w fan* c*t& i c*ft ci* 

^ ■ ■ 
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*1 'vtdw <W5, $*tw fifci* **ts c*i$ *wt ^ft¥ i 
^ I ^srtCCTt 3 ^*— { Light )— «iw 
^tcKFr^tWi **l» cps *rt$* >ift* 

4*Vtft* *npi «!t¥ » *tt *rlt& «it», tftlt *t«*P<* 


*1 ^^-ftsnr $$ *tw «ttc* i *tf* *1 ctot *r&fr * 11 $* 

« ^ 

«tw to criB nf^rt »s « *it*i frofaj to *rtc* i 

<xn *ift6 ???t vote's ifrt>i =it Bw*!® 1 *, Jitl® «wt d*»t ®iiBB, 

•Vtn *1 ftil ■swf»re ?* *rc# 1 w 

< 

$rtJK*ttf&r fc*i* 's ’arftitto fti$* <w Bt*i *tt^ 
flW 3*1* 5tC*T$ fofc *n itw i 

5>o I ^ft^r 3?«f ( Horn )— tort 

*ton *tt* i «te*r* ?< '■rrw i w; towft*, 

*•1 

*i*. 4**^ w, srttostoi w, ^ c**nft*t»t w Ntfft i 
$$tfW* *K*J *T**T*[#ttar*t& *, *fa « w CWJtft*T*l tntfrt 

—4 

,foH <St5«l* I • iVtr^fc* S<3 f*W aT&PnS I 
f I ^C*IT> ( Ponnet )— toil IffOT Ft*1, <SIW 
*tr*r tone* wiit* <tf»itt t*»n *ti i %*i «an **n fart e fa* 
c^it** *t®r *t*i «w« i • *t «?rtffa Pwew* ** i 

C°lf^ ; ^W lil Wl ( Painting)— It 

fawftfa* <*r*t*i editor *rr$t nt **t* f**i *t?n 

< 

«w«r i *n^ w ?tt»v nsijnii 1 ^fir, * erN^s to* 
'<tn, frf fro *tfi« *®w i <rt **6n ftw w *fic«, 
<lt»il «tcro nTOim «orwjfi aww fflftip® «&(* ci 

9 

fin to crow ^*ii*5ii *tt?, <«? *t*t* §»m * to 
* tc®s wn «fft f*a*i , wfa *t *f«*i*S*t fro*t util 
«Wi -stt^l 5? $(k« <?«•# i*ii fro*: 4 !* <ww %TO 
^ am **, qf*it «r rfwii Vr wnw ijit to i *itro 
TO €%R CTH <«t %*« ^Rpf ctrt %m ¥finH iwrW TO 

j ,'| • ’ j !'" 1 ‘ ' " ' 

wpfwtfcl *^ra vn i 'sWrs ^ttt (fl»n 'wr « i ^ 





mw *i $w ff^n vtti m *t*rw *i Mh 

$#H vflWfH Hi %%tf5 <itw VW 
*W *3*1 I *W HR *«1 Cft f ?*t* <** <*ffc 0# 

fcntt^tosftoi *tf*fl »IU fat*TC Wf* wiw 
<wrtvr,^p1 nwts* c*<ti *r« w *Wr c-rc *%(•<**!. 

**ra: atnft *t <ffwi*t «ti ««t «jjnro cf nw ' 
*$j *to ** i 

jjfatvrw *? $t amci **i rg, wi— « uwt iw . 

It I <«tW*l It •« «lf%«tl w, f** ><1 nfi* fill ■?(#) « 

'0 

*t i <*« $ uoRtc^«r cw* fiinto, ftmto fe r 

m*f i»pw hr* «tvs to to **i :*to i w 

*to ^fjfi Sftsi m *t *%j w 

WWW ***( W1 Wfarf fWM? ^18 ^(Hf Wffl 
ifSm *r*, cw <?rt tow ** «pi sto »if*rfir *to i 

w fc*tfe Hit to? *tfr f$ra *ftw i <uw«wr §*{* *s 

• * 

<«*$i ittoi <*Wto ?i n 1 i*»iit>to ?¥w atm «i 
«W*filt5Wtn ^iWfltci «®-c»re s f*yf citir^-c*!® fin 
•ft *fi« «r?ca i&i 4<t •ft** tecfrt«r&t*i *w *ra '•to 
Ttftt •tiro itti i wki 4 sjf*! wi *rtra *rt »t*i*c , i 
nfii i? «wi »rtn Site* wt nUn, nfiwi *fire *&i t 
w>B «tow «i* c*t& *ft vfw wt fen cil JW tt#R 
wt feiti fern ihipi fin « wittra ifec* <wt i •• 
fcftt* wi •tfft't •ttf * n?wti k if&i »Tt'*rf?r«» ifei t 
wn ofto *ti«n ifei <n w«* *ttoi »ir»l% itfti 
itwn i ; <*^k*i to»¥ i* it cw •fin <n to *ftl Wf- 





f**t**saj* 

r* v- “*v - J *- '•-S- 

*tfar ( *tfa > *t <w cTO fa»$ ctoi *tfa *TO i 
<rot* *tfa sit fail fofa nro tor i *t *tfat fait 
c^t to *$«i cto mfan fa?# <Hn fafa \ 

( Lining )— ** f$*l TO«t* *ff **<4* *lfrs v 

fafat 1* T*r <«*6t nrrs? OTTO *31*4 ®tfa *tfa fa}$ 

«ptf cj«itt fiw«, s?pi itficro •« iffts? fro fcfii cwrt 

3tfa *fcc* ?n to *tfa to® TO* <tfat *tfart fftw i 

« 

c*s *ifai *w« fart l 

* 

( Varnishing )— sjW TOT ** wm *t* *t4* 
( Light-coteur ) Iffa K«l *n I Itftl fa 1 ! TO TOT* 
TO *« TO 4 f®U TO l fa*1 *?4* tiffin TO TO *fro 

i»tfan* fw ** sit to* »?fa c«fli *tfa *« i *tfa ftTO 
»pw wi *W sTO *tfro *$c* *>pi spn *tfai 

‘«ffell TOTO W ^F'TO | 

t TO . TOift ^rifarsror r f*r?ro 

<Garagiitg)— -rtrft 5fmt TOfttn* *to fafwfe *(t** TOI 
Itfat <2tTO «tftl M>, TO TO*^ ‘Sfffo TO TO*1 fat 

,<tffrtGFfTOHl TOTOajp^H*[faH 8R lift fe*t* 
*fa*tfafa*$tf® **i $|1 TO sttTOR *fa *fl1 iff 
TO* *t(f« *ITO TO TO ffefl 4»*ro f?TO TOt 1W TO 
TOc* *irc* i cj&to dtp m fir it $$*i fa* 4 ptTO to 

TO1 **f ^ I TO CTO* TO1 CfT* *TO fall » fcftl 
wit* fafat cto to** smwtTO irn TOeh« 
*m i totosIi fa** *ws tffat ctoi fcfa 
sftl TOT* TO TO^It*r*fa**^TOI %ft*t IfTO CTO* 





CSTtS^f 

sTfi itfti iWrt no? «qh irfi« tfotfe *t*rfltfi itit %ft 

wfoi «fftfi *?te fi i £ w i*c*r cvr «t»i ¥fiwt 

fertre fowtM nitfci* u«n ftn *rfwi *n fcfos i 

^Wpf n »iW* it Trift ^ i w jpw ffr ufa* 

*i c? fekn <sf»tpei i$tN#fn fcmrw ««1t? 'fasit, * 

«^pl Tft fifit «w «fw«r *fin Witi « fefci'sfac* <*f$ »fa 

*i to i *tr$ ?ifa* fern iron *1 si ften 

itW *$V5 fewm* vhi « *im crat «titt«R i * 

stitre Win « fcfen s* i w flitww fR*ft ‘Wn 

fcfcfwwm mafe irstos f*n «itf^n rotiiii, c#«f*T 

m vftn f* frftfa wra mrt wfan int * *§iti toj Sf» fc 

<?Wl «01t«R I W1 *T 5 CH ®t»T *ltf*TC ItflWS rtw * 

-<* • 

&n firitfira *iT*msi *ffiwti srai-cwti fin ifipi cii *if*n 
itw 4 it #ia> *«i artftm wwn nfftTifai itfci i 

‘ft 

ififfTOwi faifc? wfr? «m* n? totwi c?fct»T «tf»i? 

♦ 

fail *ifwm vf%r® 51 1 imw mu cm tow **ttffa i 

if? fa*nwm wf?* itcv "sc? faiwi ?fo«?i ?i <a* «*ti 

• • 

cafr ntflw fwi nfiw vfiw iW i ifei it 8* irfisfs 

i 

V9 'sit^ti-fii iffa ifaiw i <*l aijSf m? in in fai 
ifentfat ^rftcw mftnfi ftfit® Til »i «nt « ufui 
sjwowti i ill <55*1 *dt< is^ ca« i«j fwtili 
•mfiwtom fin too *iw smi fin if^n «iiwi ?fei 

«<«cwit iffti 5i i vs *tftofl Hw •nftiti <nw * <a^lt 
i« «c®i ton fton ^ttoi dW’ffSii mire tot, firn *n «it? 
<#w toaw aw « tow w wfwH *ttffim m nfi 





■ ■ i i ■ l-fr* »ai m ggMC 

y ^ y*w> 

hi fi I $s *«r *ft*i *h, cam # 

4$ +F&ZV *lft ‘Wfft ft** *«fal *$W *ft*1 %ft* 
fro f*t *f*rats« 5ft? » win** tort 
Wt toh h *wt torltH tfa*« *?» >itwi »ift *fticn 
hhi «i8 te *i*i Whu *s <*rar® c*tfc* *t^i ff% i tct* 
%*i* *fa tmfe *mr$ *H *ro h*j wto 

h$mh *ifir 

*1 sSVtch M^fttr® *rsL«*i fcmnr *iwh ** i *t*i ^ 
*ft*t* wr c* wST’sft! ws h ^tch 5 t*rc *s*i ftrafr wren i 

( Motor Bus Lorry ) — 

fcfaw* *i* ^ *nrnm *nfft IfaitH »t* » 

cw mar Ah <*»t c? h « «tfT i c*ft*s tfjfts *fa 

*tw m\ &vn *t*6ft wH-faitm nft*c3 

'W*-fWl *W« H r *w® ** i totftw* 

< ** 

Jtffa $*f* 4^t%rst*rft CH*f *80 ( 2PI# *1 It* ) HI *T?C$ 
*nc« i HtH*p»t»i *iHt?i**m* tf»* * *rfare *w*i« stvm i 



*ftH I 4** tel *lftc$ *tWI |6n *t#ft ST* 5T¥1 * tflff 

f*fc **1 ** 1 fa* *T»f HWft >«* to TOTfft* §4 

* « 

lift *tt#m m\ h st»rtf c*rr*t* *i h <aw» s %*tch 

t 

^ f^ Hi* fcllft fi* H# H I *tftofc«W frfof* *1$- 

♦ 

jfiw goth inn stil ft# m rt >151151 «s# Sim fow iiH 
*ti ft# ifw titix i m# still itn wtx f irti %ki ftft# 
<antn'wr*m *wit*i wwft m H ftw# #nti ft# 
Nti iftn n# ci ifeii «n #tiRn iwfei tfVntit(» 
•iftn m fti ttti ftm «i srrifi 



> l £t*lf%^ *1^( Klectric Bulb ) -fa 3**0* <Jtfe 
**, si^l ^*1 4Tfe* (to i 

* I ifijPTwfc^ *T*T« ( Asbestos ) (- 3?T5l C4T&1 I 

* | i£3Tf^C^?3l ( Asbestos cord \ fesi-ysi r.^TfSt i 
8 I ^3T15 ( Hac Saw ) i 

t | MJT* t Gas-tongs ) <H*$T ^T^ffa *TT$E«* | 

* I CW*} ( "Chisel ) l 

°\ I C3?t>-C33* ( Carburetter Jet Wrench ) I 
b , ?JTf, 5T^1 $WI»rc *f«T* 99 { Nifting Jack ) 1 
a i fort* C’TtM? ( Gaiters ) * 1 , 

'j« 1 fcfgT-r ( t yre removers ) I 

■>> l f$»J ( Drill ) ( WV9) l 

*>* I fe»! ( Drill ) cai l * 

> a ■ starts <5T« * $&(*!*« Wtf? ) i 

■* 8 I fcs^HT* 31 WT ( pi 1-can ) i 

'id i *f ft, W£S ( Rope ) dflFSTl 

>«?9 1 C^TS *fal3T* l Washing appliances ) | 

^>1 l ’ll**!. fi>iC3 *TS«1 fa#!* ( Jnflator ) «£Wfr i 

>b i C’ICtT*! « *|fac*fo £5*1 ( Petrol and Lubricating oil) t 
I *1JH> *liaiT* ( Patching appliances ) | 

*• l antPT ( Pliers ) uq^ITT ** I 
O I fff^f-owp ( Plug Wfenoh ) < 

** t fal«t* ( Fork leyer ) > *TR | 

** I *T$«T* ( Fibre sheet ) *V~ Sf* CTt^t I 


»— C*1 







*8 | Fuse wire ) *W | 

U I • a F* V ’FM French chalk ) I 

*b I ( Vices ) c$t& ( «* ) l f 

*1 I *51 W ( Vices ) C5t$ ) 1 

*tr | ( Valve-lifter ) | . v 

** l «-<5FT^fasi * ’CTFltfl ( Valve pin and washer Jf»j 

$•,1 WFtWtiJI OR* ( Magneto wrench ) | 

I *tt W fat* *f?OT ( Soldering set ) l 
I <3^1 *1 ( File ) ( fafea Jittwra ) i 

oo*| C*=H *1 fcfi ( Tommy ) fafa 1 I 

«®8 | fat* ( Screw drivers ) 5^51 b ' « tfas i 
«« I ^*T ( Stepney wheel ) | 

Ob | ( Ch&mois leather ) } f*t*f I * 

<a<\ | "*rffrt*'( Spanners ) <a*pifr [ 

* o*j am , Spark plug) *18 ft 1 

<9tc35j=i5 c^tS^*rt#r *r*ra f=ra 

• ferfcrs sajf©fet *11^*1 


> f 
* 

8 

« 

b 

1 

V 

a 

b* 

5$ 


^ *FT *l« ft I * 

Wtar 4*ft i ' 

<3* $ JlWJPrtl C*+ ( W ** ) I 
*TIFP ( Lifting jacjc ) *^ft I 
fcfrl S ftfltl <£R? C’ffct* (Tube, tyre and gaiter) 


fi&« *tJt5 *faf* m«Fr I 

&W «b& « 43$ *Ff? I 


iwfoTS ( Lubricating oil-can ) 4^ft | 
^ * C*t*^ ^tsSt, W* 1 

•ffa *1 n ( Inflator ) t£i*ft | 

C*IC$t»l ( Petrol ) \ 

cnr.fc ro stfar* mm **ft i 
SJNPf ( Pliers >wft i 





>8 1 ^ ( Fork- lever ) I . • 

>4 I fip^ TO, frfa $ fa| l 
>* | f*ft ( Valve pin « <£& I 

>*» I >R 6) t 

>* I • *t^, Cf ifc i 

>a*l ( Wheel- wrench ) | 

^i^lt c^r^ 1 c*u t 3^t i 

rsKff^-q.-s^^^ ( Machine shop ) i 
^ I, Urn *tfi>v CTfaf I $*1 STT^I, 

VltWRHI **Ti *r» sir* ^l'SUT B? I 

* I CT^, BllWtf^ WE*3 ^8t | 

* i *u« 'Stt^fb^ « ^if-fl i fcTOt* 8 . c*fat* 'ir* 

m »pmi bj J5i ‘«ifrffll t 

8 1 <■*!*?, ^ ( *nw* ^itu wf*ra ) i 

v — * § 

.4 I C’lfaW'B | 

( Fitting shop )j 

^ I *Jt!*i 9 fr*f ( fa*M « *tf*« *?$ calipers ) i 

* I <&^1 3PJI$ 'S W ( Chisel flat and cross "cut ) l 

0 i *fl$» ft*1 <$* C^ v ( st del type Punches ) l 

8 1 « i?T\ *1*^ (flfc <4^St ( set^of Dice T*aps ) | 

4 1 fcT* itfc <ilfc « *1? ( Die plates ) | 

% I Ijpj, w C»I1>, ( one set ol twist Drill ) i 

1 r ispi, C3& V Breast DrilJ ) I 

v I iyi, ( Hand I^rill ) I , 

> I *tfl*T»rro *1*5« ( Parallel-vices ) I 
>. | *1 CrSt ( one set of files ) W *tN, 

C’fT*!, ?JT& n , Cft 5 *1^ *W *TW wV* I 

^ I f§, *»l $*J ( ( one steel foot-rule ) i 
i ( one face plate ) | 

>o f te-j* <|8ft ( V. Blocks ) i 





C Il39*5l T**T J Kp*qP 

}8 i ^t$ta»ffa!j'Hr f Micrometer gauge ) I 
>* I 3* ( Marking blocks ) | 

I 3TW* ( one set of Reamer ) |* 

- 1 I C*£f>i? (M*\ <$^5t i one Ratchet Brace ) I 

| CW ^fltn S ( Gar, -pipe wrenches ) i 

*s> I # C3$> *11 (TTfc ( sets of slide wrenches ) | 

*• ;, CTO «T^* ( one Bench Vice ) l 

I #*0| <5fS*l *" m (one 5 '' jaw Stipple Vice) I 
** i "*lJt«rfa 5 I* C*fl> (sets of size spanners) I 

1 "'tfRRf, TO sets of box* spanners ) / 

*8 i c*!*^ TOOT ( Centre Compass ) I 
*<t | t« *Tff®!OT' ( Centre Calipers ) | 

^ I C^t* OT* ( One centre punch ) I 
*1 I 3F *5fS$T* ( Screw-driver) l 
r i CS)‘OT ( One scraper) I 
I *£ *lt^® (Engineer's Hammers) » 

f^szrfFf, < 3PT* > f (Smithy shop> i 
'i \ * £ TOOT (calipers & compasses) | 

? I *OFft 'S $I?TO (Hot and cold chissels) I 

0 i (One steel foot rule ) f 

8 I CVl^, *rt^Ttfil *rfejWrdiV6' ( medium size Forge ) \ 
t !' jpnfcfa.p fOT ( set of fuller & flatters) I 

^9 I Cftm <«*5t (One square) | 

1 I it^l $VL c'^1 ( Stipple Vice ) | 

ir l c 'G COTJT* ( One rake and one poker ) 1 
a I <iwt| ( One anvil ) I * 

>•1 3* C*ltW* ( Swage block ) i 
>> I M <TO?t ( Straight edge ) I 

I ft® JlftWl ( One set of tongs ) i 

l *JTW » fiwftt *$v ‘Oil ( A set of* revetting snaps ) »; 





c«r t®^r fn 


■>8 : qrtvr* >8 41^51 $ i tf*6t ( Hammers ) 

I ^TUf* H ’ft^'O uQ^&t ( i J lb hammer ) | 
f§^[-f^2T5T ■pf i Tin smith shop ) I 

* i T5r5t*T fafes ( kinds of soldering irons ) 

* I *ftOT STt^, Rift'S *»*, Cat’ll «t*fa ( fluxes ) \ 

0 I *fts, *1* f*W»W ( Solders ) i 

8 | Wlrft Olt5l « T® fw^l^ *9 C*T$ i Templets ) v 
I 5 ft<5t*ir. C^rSt- $JT*f ( Tongs, Files, Scraps ) ! 

* I STTO CStT> 2 q^^| ( One fire place ) I 

TF'terrfe ( fasti « c?t«i^ wferw? ) i 

( Moulding shop ) | 

'i | WHR1 ( one mirror ) I 

* I fSHUi ( one cleaner ) i 

'0 i ( one seith ) | 

8 I ( chisels) i - 

<| 3j» 1 ( trawl ) | 

* I ^t*nf *1^*! ( moulding boxes ) j 

1 I 51»ltt ( Moulding sand ) | 

\r ! *Ft#t| ( File ) I 

a I * <5111 'll*®! ( one small Bellows ) l 
I ( one oven*) I 

>> I, ( a few crucibles ) | * 

I C*li> { one stt of tongs ) 1 

OT^=i (Carpenter shop ) I 
> I Wtf3 CT& ( one set of augers ) | 

* I <4$ C«Tt«t ( one pair of copi passes ) I 

o i <S^5| ( one tanon saw ) | 

8 | ^TP5, <a^5t ( one hand saw ; l 

* f <£3^3 ( Marking gauge ) I 

1 $]1HI1* ( one ratchet brace ) l 







1 I (inside and outside calipers) 

* | ‘SplCTS WPffc ( one set of gimlets ) I 
;> I d»fa*l ^3TOT ( Carpenter’s tables ) t 

> I f$Wl 1 triangular file one horse file ) J 

>> I W, ( one grinding stone ) I 

*5 i ant*'", OTt>! ( one Carpenter's pliers ) | 

'i'O I c3«, CSTI? ■£* ( one set of small planes ) | 

>8 t igfw, SfJT^F ( one jack plane) | 

I C fl* ^§1 ( °ne beading plane ) l 

Vb i ( Box wood rule ) | 

l ( Vice ) i 

*>* I gstC** ( ( Carpenter/s drills ) i 

I *t*i* ( one wooden mallet ) | 

5* } (’One level) | 

5} 1 ( one set of chisels ) l 

35 I *T*t< C^tT*! '.Gauges or half round chisels) | 

* s I (Mortice chisels ) | 

5 8 J 3nt^5»! ( one Bradawl ) j 

*,& | 1 *1-0^ ^&l ( one saw set ) I 
5 b | fafa-f ( Sand paper ) I 

*1 I $ FI ( one'Carpenter’s thread & chalk ) fr 

^b* I CW13 ( one square ) | 

| cWf* (* 0 'ie bevel square ) > 

i Sp-JfiW OTPfl? *. one^et of screw drivers ) | 

I ^&1 ( one hammer and nail puller) I 

* ( Electric* fitter's shop ) | 

* l ^CS*WR ( One oil can ) l 

5 J itt - *!?!* 'S ("Ampere & Volt-meter ) 1 

o 1 vfWl ( Insulating materials ) 





f*t *535*55 

8 cflJtr>^5 SB ( Acid and acid jars ) | 

f 5tf { One Midium size knife ) I 

* C5=lV<W*ll> ( One set of chisels ) l 

*» ( One Gimlet ) | 

\r ^rt*| ffat* 33 ( Soldering set ) I 

» I CTO* $f»WT* 33 ( One nail puller ) f 

I ( A set of cutting pliers*) | 

>> I ( One file ) | 

i { One glass funnel ) i 

| «t^T, ( One hand vice ) | 

- 8 I v£)*!?ri> ( One set of fitters' chisefs ) I 

I mm > One bradawl ) I 
I ( Sand Pape r ) I 

>** I ( One set. of Screw drivers ) i 

'i* \ STtretfagm ( one* hydrometer i 1 

I ( one hammer ) i 

, 'fec 4 ^ ( Paint depot ) i 

> I <a*5l ( one Spatula ) I- 

* j wapff® ( Water pot ) t 

o I TOfff ( pumice Stone ) t 

8 I C*H> {.one paint grinder ) I 

a l C*t*t> SJt’T ( one set of paint brushes ) | 

T ( Tailor shop ) | 

} 1 $tf§ ( One p&ir of Scissors ) I 

* » ( one chalk ) i 

0 1 5T^ ( one knife ) I 

8 | fWf <«*5f { one thimble ) l 
« | ( one template ) | 

* \ fTO «<Frtl # ( one measuring tape ) j 

1 I **J ( sewing machine with requisites ) 





Cyttg qg 

*>rt^=T **t*srf% i 

i 

'i i mm itn * i tewi itil * i tntdrt «ttft?3& v 
( yellow prussiate of potash ) ITU I 8 | If- 

C#*t frm I 

r 

'i i wii itn nfa <®ti w orail h, mi— 
cw^, &fa ( cm ) *,-$tt<®ti, itSiti, $ iirit. f fa, 

j 

* i tedii itn •fftsi — milt*!. Ttfe fet <w £ st$ i 
o i Sc?te*ti stfaife ^ *$F{ nn nt^— >rfa«5 v ®*i to, 
it^ft i 

8 I C*I ,ItTO°'fat— ftltl, >8 f&FTimif*? PtfalH at#s I 
SCI* fifatl It*® ^Hl>\ ( Tempering colours 


arid Temperatures ) i 

fa**1 *fa3TR< ( Light Straw ) | 8«*° tfl 

* *faarfa<( Straw ) ( , 8t»* > 

* *IT? ^fiRSfl^Vf ( Dark Straw ) 8^. ( i 

8 ‘$1* fa»*1 II Itltfo it ( Light Brown ) | 8»»* <Sf 

« *Tn> Itltfl It ( Dark Browi\ ) | <^‘4 

* f?*t Cia^t It ( Light purple ) <u»* ^ 

1 <11? Cia^t It ( Dark purple ) i €«• ‘ & 

V ^*5»T ^}*n It ( Bright blue ) | ««•* 4 

* sffal It ( Blue )* . * 

>• 5ft? 5ft*T It ( Dark blue ) » *•• • & 


>, *, 8, tit* <&* *fftltl II f faltl I «, *, % 

fcitn ana, cf^f, unt vmm i*iati* m mm hi 
►, >, >•, tim f -^t^sti, fatt w ¥Cin fait, c*tfr jrft faff 

atf{%$5 dan m fatt'afffe *fo*i *ttvn *m< iftn 





1 ■"* 'l/ »♦ «■*» 


< 4 *&r c®W *®to nc«n *tPrai ®p® awn $*i 
*iwt5f $*i £®c® ®Tt® cw*fl ss i fcrat®* v ^ 
^OTfaTi ®#tt fcm ®«it*®Tc* ®t*j *fsn ®tc®, $*t* cw 

Pc®* PPrl fau at* l ®tP®C3* f®*fl®TI $*HJ fsi^5 TO I 
C&’Mtfere. ( Potash Tempering*)-**^®® 
c£"*tr* ®t«R Pr, Prar|TO, ®t®j> «F*f®C® Pc® w \ • t*TC® 
®t* j> Bt* f®®?i *ra® ®tc® ® ®tf® d ®t* ai i fccti S®c** ® i®ft 
$*nrc®3 to “f® 5 *i «awt ®*c«t *rtf® =® $* ®i j 

sito « s<uBic* ®tta Pc® flw cnlft c*»t «it*i *fwi to 
§to §®3 ® ®i ®fct® ®r*rPii Pc® fc*i ®f®n fpc*, ®®to 
*firai ot ®t® tot* to ®c®* tof pc®, aMrrP* wt® 

TO ®$a ***1 *11 I ®I®t®1 C®P ® ®1^®fr® Ptt 
®T*® C«F«*t 6C® I— -®Bt^ Wfaf ®®*PTO *ptf <TO ®tC* 
$$fC® ^<Pc® *$C* $t3TC® ®tf®H *1 ®Tfcn ®HH I 

C ;2 ^ s ^5tC^1 P ^f^ ( Case-Hardening ) — *t®T*h # C®TO 
^tPfl P® ( Wrought Iron ) *Pc® C®C® « *TOT* « 

®®f®* ®r®i %*i ®*i to *®tfic® c®f® *tc®1^ to i ®twi®s 
<ro >/** **®t stc® v >•• *rtr« *t* i ®t®rr®i . 

C®to>P® CTO <*t®TC! Pfef® ®t*c® *nfic® $ 

TOj ®^itP® w < i*rn ^it. c® wrt®i c®te ftftr® 
®tBtc® to*R cro* *i ^ttro toj *tP*1 to ®fac® **c* owt 
& TOJ *TO ®WT® Pc® f*C* *TTO ?^C® 

®P®tn S4» ft« i to c®\®5p ®wj «i*t *w i 
-®wrw tfrrPafe ^ ®i Pit <*p?f® ^ ®Wi* 

^TOT^Pwfi® **( awr c®1® ®*rt<5p ®p® i c®c®ff 





toj iTfiw to ** *t«d *? &sus 

* 

>»1* • *nft TO IjTO® $TO OTWl 9T9 I $TO <*OT fa® 

y$w 9t*tr® ctotoi 4 c^rtt *fa flit *f*w *1 

*t »ini i jjwr f m <tot»* c*r cto wc* 4 <?fa& fa* 

* 

faTO^^T* ^ I >»P« ^1 §*ft*f* *9 SITO * ^ 

*fa® « <*w ^*t«»ar^StPF *fa 
it® 1 to c*ri® *fm *tf*TO *faw TOTOwwt ** i l^ttw 
*fa *f&R *fa® $$£*! TO* *m *flf® ’TO*? *91 9T9 1 
f*$ *ttfj *TO *1 qtfro *9*1 fastf*! *91 ^ *8* I 

( Welding )—CT Jf** r 3?9T *£5t$9l 

tot*wi '®\* toi *i w m *n toiot «w to* jot 
»** fa*ti **fa® ®* 1 *$31 -w ftqf 

TOf*S?49 stsl *tt*?9 TO* **fa ^ *faTC5 I 

'*wf I f m\m *fa^*tw c*'<* *fa* ®toi *f*t*i 

fef%i «r«itH« ffau oti 

<. s 

01®^ ifJTTfaftfa C«fSffi3fct9 *tCS <W *^fTO3 CWS1 

w$z® 4 ^ fjTw * sffljf »ilfi ^rr'nf&M *tjm* jr^TOt 

• f 

tot&$ <m* 49? $st* ®$fai 4® *ft* c* $ro a TO 

4 

C9$H 9T9 £9$ *T3?tC* 9Plftlt fa TOfTO TO l *f% 

< 

4Jtfal>fTO9 *fa fal9 ®$®1 d«I^** ¥1 *IWIt m I 
C^f^«.(Brazing)— fn®t4l^1*ffl^<?f«in[TO C3fa, 
faw? TO n**f toj cw'sfi m *1i fa c*ite <tfff* 
farora *n$=i toi JKcqt* **lfai i *t*ro TOfa 

9?fa f$*t C3fa *91 « «TO ^1 ft9l 9ttlTO i 



wi fwi 

fasmsT l 

• • 

( 8 W$fa WWffal* Wttt* SRJ ) I 

# 

f^SfllSt I .. 

• ' 

ifl* ART ^PlI IRcilWH WftU ^f*«f*l 

fafaii * :«r* faifaPrs ftmfa **i 1 

faiwi n ci fifai w* wit* cwnifafr ct i^tat* 

* • 

Wlfll Wt* '5IH Jftf, Ttfal $ itfWTII $£t?* ncit fit*tl 
^ftlf«W I* I 


> 1 WTtlt* ItTO ( i*l Plll*l ) , 

• * 

'ITW* 

< • 

n« * iiro wiift in$c* iftn 

*» * 

?fri w $ *ti ?f*i .tor* $n* 
<WTfl 3 ’•to '8 *TO! 5t»K?* fire* Ilfici I 
if? «**t ^tvni i$ f?¥ ftr» Vitfa *tnjt 
*t$cn am iwj ni¥ftw «mftf ra n 
wi i&*i ciftc* «titt 5t*rc** 

fw ijr *tfw Sfirfira >wi ititw 

&t*i* me* ci ititc* ¥*i 

lt*TCf t ? 





fN— <•»(>) 



c vt l ftp fSWFV 


O 00 



"’Wr®*’ 

{*153 ?^5 
*rw® 

OTTC® *k*i 
nw 

W *E*1 

*!*¥$ »wt* 
vr;*il <*?fl- 

*«i 

•TOOTfOT- 
fa* 

*Tfac3 I 



fw— ($) • 

*1 «fRtMT* >Kfl ( fc*ffatlf»l) 

*3\W « *f*S , £$* 

tor* fv uq^i jir 
ws *(t*aftc* qnritra rtcti > « *3? 
fwtwffatw* apufc® i 
* 1 wnw* 

c*rc *T3 stfare *^»r ws 
*W* *fill1 *C*1 

m* ftftm to* fa* ^mn 
^rttii f w sn Sfi fa*r?te 
*c* «m ck* i f o# ncfc® 
crotfo yfas *rc »wc* *m 

*fir* w* *ffa$ **w «‘cwi 
*tar ** *i m*i* *fkq 

tffa* ^1 1 


ffrlT— ■*>• (*) 



fear— *>* (a*) 


OT » 

<t s|t fsiVl CW Wl ** C*!^ 

^ ^rlt® ^ 1 $$ ^*1 ^ *wt* 

*fa* i 

* 1 1 nets 

( ftO* f>!tjt*l ) i 
w« *i*i mw 
*t«C* ftf$C5 

* I 

*tpw nfa*fc *r« 5t»rw fwr-na (s*i 
fat$i *f*w i , <*mn«w ito &thc** fa* 
fa fafart *r^itc« to <ft *nfc* i^ci , 
nrc* c* waft «i*n **«i tfitw i 

*T«tc*F ^aras- 

'©f&w • fsgrc**t^^c*1 

(fe*-08 («) ^O^SW ^f%C^ I 

> I «tfa» I J 
( «nt .«n^ <?nfc 5 8*t >i 
ten wcriA ’i\*i ftw 

**8 ^ *tta *«'. 
wt ( **tfP ) *iW *tSn i 

£*-*>« (*) 





* I m fa* fafa ( v£l?t^ 
M% ftsiSS ) i 

WW *fol 

* 1 $ $ W* W 1 »lf$^ JRR 

*rfW*ff¥to 9 iK? 

cwtfw wffi® *fa<i i 


>co^ 



fsar— o* (*) 


*> i t m fa* fofai (*ut aitai c^t^t $ W $ fir c»i*fc) 


irf^Mi « *$t* 
%t%* arffo, WU *tf«ffi 
^tl#i *rhN *Sp$u*[ 
c?it«it?fif srcrros *fa*t 
*«IM WW* TOM aift'® 
W* *fa *1 3 TOTC* 
* ^ 1^1 ^|$£* TO * fa* 
ft*fcrifaTCT WtfaW I c 



fear— 01 («) 


* « 

8 I 5f*N «1 Cl* «1t* ( *tt «m Mitt I 

on 'sits ) - 

« 

I 

^^0=15 filCT f*lfcreT- 
«*f?l ?fiW *ITO t^l 

c 

Hflffl SPItfe* 

*[*« vD^ € *W|C* 

finifa* <*fHt *ttt* awwn 



*«*TO.fc*wfa* * «wi* 


faff— *>tr ( 8 ) 



■©o'o c*irt»^r 

« i staff* ffn m* ftsmte ( *t* ml ft 

anfc )— 

*fiw S 3 = 31 * 
to W’fi froftw 
atotfi® vfiw 

*i* 5 TC 15 

«tfTO I 

, f^3T — »*» («) * 

toto*w i 

cstawrc to ^ *$stcs « ’Tt^t *rr$*i *ifa« 
<ro *^t»w fro*i*r « toto fctu tow *mfww 

itftn find wi TO* »rfr5 fiffirp® *fsrc® to, *fir otto* 

• • 

c* otto coti *Tt?® ot to*i *tf$*i «rrfro 
• _ • 

TO CW ^mfWC^F *T*lf1 *tfa*1 TO, TOO® «SptfT3 5 OTTO 

*Tfc* *$*1 *t^c$ TO i 

f*wt*t»T ®wrc*r?r^r , Kr *tfi*5g*T i 

• » 

> i vf fcfirfro *rfa*.* «nriwi *Tfro i 
» 

* i tow cwiiiw OTt^re hit w fan* TOi c*$- 
TO OTt*t* . * * 

«i *rthi fojrw firam ottTO * *ti#rw 
fern ww* fc*qjp ?rfarc * 

s i ** TOit fro* *i«r*=n tow «tfe i 
1 1 *ffirw* >iti««f»i ftfaw, *t**ts *f*t* « TO*l$fro i 
it i ^ mfam 






CWtis^r f^WpaJS 

' i ' ' / / r* s r * s- w s * ' ■> t <*<■■ 

^ wot facrotw to%* vim <*h? c* ?ot«i ri 

* 

ftto «tw c* stoi TO « tofo tos *1 to ototc* 

i 

fttoi *Tto ff si1 ^ **to c&'il to sn i c’f ft;TO ftc^sro 
TO$ TO*T* TO <fW m *JR *tTO TO fatro 

toto w* i 

faSRfWFW*^* OTfaTO ftfl TOCTOT*it 

to ^Oto ot* 4f*f «tw ^r^t- 

mv* ctot** i 

* 

PJ^r©sTl : — CTO WOT C^'R $<fa1 ^ WOT 

$otto ’lift wto <*w toot **ct <«*k *tr<ffa 
qtfTO* TO, fSVRI W ’ttfM tffafcrfa TO fTO^TO 
•wto to i 

( 

I 

CtOTf ;— TO5I ^fTO ’flftto *ttom 
1 TO«H ’ „ 

i — OTtitw wTOto n^tfT fato 

to or to *to i 

^TC^fTO M’Tf ^OTfcfll *$TO TO«n TOto I 

ft sftfa' "utfilh rtw c vs tot* ftfti i otto- 

*« oti ftre *it#f w»rftit tom TOre to toto# toii 

sii tmi TO5 *totr <toto i Rwtbf 

TO §*1^5* TO«n^ TO *T«rt *OTTO I * 

> I TOf <®tt*t Cf R Ifpjl «(tftol to TO TOTt^J *TO» 
faim ifo tow to «tt*r *tto i 

* i» to ^ *f to itN to? to to, m\ *ttot» 

j ♦■ 

«ttfwi l.w w#htf»CT Swi fo*t «m fit* *im *n i 



f*WF 1 I 

, *rr»T a 3^* > r **rf%r**t«>r 

( Unit and Measure ) — C*t=T« f*| arffare t$CT £ 3WC9* 
ftffa** Mrtfra faWt»fC* "<«** ^f*T9t trfisl *\m ff, $*1C*S 
91 *tr wi «h^^ot i fafa* «vn;g« fafa 

0 9 

*tcto 91 caw 9i9ft* nr, wl.-frrtj mfara 4* 'nm', 

««r *Tprre <«* '*rtW, ^ mfare <&* ‘q-th' ^srrft i * # 

*mta nfaWT i*i « wi *f9tflt fatfa ** 

<*cn*l far*! ^ 91 fawi w *fan «rlre 91, 99t - f? far p9 *tfaa 

9twa 4 * 4) ffc—mn «wt*w f®, 4v*tw*m*l ( T y) — 

9T9ftl *1. *t9Tl ^99 brtr ■artfnc^ itClRI >1*. **l 9I99tl fill 9fC9f l 

caw Wi9U*ifntn *mrrt9 fariita *rfwfe : — 

nfaw ®*c*i *tfat*t citron nfiifa 9 $ft nfirct* «?Hi 

9;9Ttl *lfal9 fait® Vtw *tff9fa W, 991 ¥&t* 4** 9fiw iff C*t9 fcft 
>9 qjfc 9«i $t9l 9*OT ftfcl few 9W W* iflOT $91 5tf* 1* { U1 
$fafr 9, £ ) 9&9 «ll9t9 ^9 itflttl $fet¥ «*W *f*9| fcfl >88**$fa 

( >91 >9 9»*f ) 9$C9 I "Mta ®W 9® 9® 9?C9, 9§I9tC9H *lfl9l1 W5? «fi 

9T9Jt» «T9lfSfe 9$C9 I * 

t * 

( Fundamental unitsV: — »Pre 

*t*tfw *ff*3rr*f ipsifri <«!# fwi it*, 

m *— (*) Mj, (9) *nrrt, *(«) Vn i i*w wt*$ ’vwfro 

*ttl Tjfrrori cj*r f^vsriFp *w¥i 95® 5^91 

wii sit* 1 tftc?9 *W7 «nrfctf* *ffinn«i wi 91*1 ?i 1 

fa fa OH 91 «tft fait! 4«fa ftfa «9*t9f *tflfa fl, 991 !—fal 
Itfas fel&Plll §lfe ( fb* ) 91 9» 9J99tl 9fCl r 9» C3fa, 

9tf f^THrS 9W 8N * 91 <6o« F.) «9P5tl *$lt fafn 9lfa 

iffa Hit* I 4** 9tl1 3F9t9tl *99 9R9 ^flll (l, 991- 

(®f»l »>/>•, c*af^ — >/>••» f9f9“ >/>•••. W9t1«»> # , c9C%1«*o»»» 

' • 

>••• | 


9* — C91 





( Metre ) tmtii *n i ftfct* r|M» 9tfan ?cm 

( % /i meredian — from pole to the equatoi ) >••••••• V);C"T? f 

*k *WfP • • CH ( oO C. ) W5T* fltfl 

iflw I 

W aftfare ( Pound ) I 

$v\ <mw9\ m* I tSp stfifrw wift forctf 

• t 

f*if*l* WTJ *tCS ! **tfl*t dSfifs? ( Gramme ) WT* 

t 

9SB r 4BT^8* ‘(3* 93T313 > 93 C3lfcf9St3 9(93 '993 | 
S=TSJ5SI «n 99fc9$ C9l3 f*99 ( Solar day ) 9 3t«H 3R«t 
99h, iWfsffej (3199 ?SJ1i9 9131 93 I 


, Ivr^n -sjtc c i^r 5 aif® , p9M :— 


taffrf :— 



* * > 9 # 

>• fafafator 


• • yrft 

% 3* 

! 5* C*fl> 

> c®fafifcni 

>«» nw 

‘ > 

>• c«fafa 1 *tnr 

> frtti 


8 . 

f 

>• ftfcfci 

> c&*i fast* 

* ^ 

# 5 

>• <55*1 Mrfm 

i CTlfcl f*l$t« 

1 C« 

* 

> *t»u 

a 


fast* 

» 


— 

fait* 4Htft * — * 


• - 
• 

*• cam 

>SJtV 

**• ftfatJtw 

i dfT^aijtn. 

>* $ItCT 


>• c*fftontw 

> csfaOH 

>% «rt$c«! 

> *!1$a * 

i • tfcftaJjTtH 

> am* 

***f!fet * 


m* 

> ci^tafit^ 

♦ c^tiit'tni 

> m 

>* CCTtJOtof 

> c^ttadn 

<• wi 

> fc* 

i* cfcttJjnw 

5 fawMim 

ML 

9TSPS -snf^t^T £f«lt^ :-* 

V 

*♦ c>iwce 

*» r- w * 

5 RW? 

«*« fww 

> m?n 

*• fafafc 

> 

ft>p 


*8 *.$W 

> fa- ' 





C'WfS’St f"W|WS* 

v'v «/ v'VjN. '■rf <rS ■. 1' ^ 

^tfww« awr tfaftatfa? asatw *rts * «: aatarca 

ftai, *»* * m nfafro « i 4**t *tfam*i* ata ^ 5 -*it$**caiW «nr^ 

( ?-*tt-C*, F. P. S. System ) *1 fj|&1 Wal Stfo | h®tfa* Wfl a^*T 

*Mt5* caf^faVt*, JJTtq; « cac*e atai aataFta &rtt, «8R« aai -*rtm nu 

lit «*lt#C* C. G. S. System *1 ttWtfta* «SJ«M atH J 

T?t*T '*^”1* :— 

^^(iSq. Ft. ) fatl «*)t^ 1 

> caf^fafts x > caf*&ft1?ts- > *4 caf «fifa1>Ta (l sq. cm.) C.G.'S. 

J ^ x > 0 x 5 - 1 ^ (i Cub. Ft.) fartH 4t1t^ I 

> ca: ft: x i ca: fax >«: ft: - > aa ca: ft: { i cub, cm.) C. g. s. 

<fWRg^S«1 <©[fe?ra* (Conversion Table)— 

fafti ? 3 c$fa, tf! 4 a— Ml > tft»-VM caf*«$ftl>fa I > 

• •. 

cut fas i > ht?h- >*•»•* ftUf? i 

f*5=T. (>) caftfft-"**^ 

Sft i a ftfcta-*»>M $ft i * ftcai ft* - w* at$a i ft) avnaf ai 
wa,— > caft -••*•* afift i > eiftai -*►•••»• awa.1 i at: -*««•«». 
antai «M i > $rta -*..«*•* at: l ft) ajf— * at 

3ft-%**«>« a*caf$ft i > atf caf^fa- ••%> aa^tft i (#) aar~> aa 
^ft - aa caf $ft i )pi^- •* aa caf $fa i > 5* caf $ft 
-■•#>aasfti > ara fft i t 

*ffe .(Dynamics) | 

'S essi*? ( Rest and 
Motion )— suits* mra *»? ft* *i <*T s*5t *w*l* 
JJHJ m»t| *l*Tt* w*4s* *«* CTt* *T STfT* S^fsiST ** 
>rpr* »ift« qppfli c*p**i TW »itwls .^fttwcs si vw b 
*«tt i W *T* fsw® fr**?Tl* '"ftE? *»n 
TP vfirsis, &ror»»ifri ijpwi* ®*tc* s>f« *»n s* i 
C^sft ( Speed )-<«** >nen' wn frtt fw 5 %n *tt 



'Gofr 


$titc* m i «<ni ft^i-i«fei itn *rt*tt 

n, m t— <?rc*r« if$ ^i « s-ot, (FS) i*i>fi *• *rrs*i 

11 *• fl-f (rah) i 

^ffe ( Velocity )-— ftfafai **<Tf ftftt fa*f 

cw** <tfe ^ i in,-— ■ rtt« >« ittq *ptffc* fl in ftfff 

TOftW l TOtflf *lfal ^ ( >) Clff fl *tftft 1 , (*) ft* I 

ffl p 4*Vf* fl ifal^TOl I TO ifo* til* * *tfint«! 

ciHijtf TOltracf sii«j<k *to wi **$ flrtr itoci itfranf to 

f‘« ( Uniform Velocity ) TO! I TO TO fa* TO1 *tf*TO 
fl f fW*T3K5Cf TO fctftt* ifaf&tffal ffc (Variable Velocity) fCTl I 

i 

( Acceleration )-*ffi^*?lq sfftf 

i • 

ft*?* ft* 1 tfl 4** TO! Cf 

51 ftH *tfof *1 Wfl nfifro n,ffi — «fs c*t*oa 

ffef •tfi’Rt - ! * ffc-CftfF* ftll *tftf 1&5 ?ft* tfTt* CWCH * 

« 

'fjfe-cii*'® fl * ^-ci-ci ( fss ) 1 *}Wfa wrr*H cf^ 

Ufa *|JA <51 f-Cfl-Cl fl » 1 r> Cffa C*TC*T 1 (fcs. or cm.ss) i 

TOtf ^ ft «TO?&3>*ttCf, 9* TO**tfa*Mta I ft? 

to not nfafTOf to jito hk * toi fit* TOtt* j*to if^rfi- 

TO (Uniform acceleration) ft* 1 <ftf ifa ^faf^FTf ftf «|WT *1 «ft¥ 
toi frtw «titw *rfWi%>i ifs-nftrif ( Variable acceleration ) ft*l I' 
— <**$ TO ffe *f CTOW t V-Cf, *f C5 v^-cf, *81 c* V-C3Pf, 

»c< >* « cm *-€*,% <k* \» *^ n tfi ffcc® effaro to** 

fttraci cf <ro sift cinwr «rfwv» iqftr ffo ^nfauft 4 ! nfaffoi f^ttf 
4t TO« 99 « ^5tft ♦ i f%* 

TO * c»to «fait ottim ^ Ifni *fe nfsTO%i i 

9f1^1 ( Momentum *Vm ^ 

onw^Fi ^ i Ni *maft *#^ti * *ffei ftn 







( Force )•— itll 4TO *rf% «fro *lfiw#5fTO 

( n csfci to ) stirc* w ^ w i 

*$44 4*1, 4ft! *tfl4&5W <Jf j S*W? 41*1 *rfl4&sil ft! 

ton m nit 44— sjwt 


4 oC 


— ’i x?j 
C^T ( 1*0 


TTO14 


CT 


*441, . 4 * *fX5ff$ ^^l— 

41 % 4 « ^ X *1 X (^ = 4t4Jl) * 

4<R, 4%, 4% *ffa4*fa-S',, C lf| 

4TO 4** -<»! 431 <5j$1 > = 4* X > * > 

• » 

*«ff4, 4* - *44* 4 « *1 X *|fe *tf44<$4 


V^j^s^p ^J5*T (Unit for$:e)-rC4 4»l 44*4> w ♦tftlt'f 

•urctf* *trw wic* *'4^ 4 * 1 ' toi i 

• * 

fa#t ^ftjT« 4** 4«rc* *tn*jt*i 4t*!,*£*i > 4* *it&« 

•nrrctfi fen* * i-c*t-c 4 *rf$ *tfi4j*fa i f*n ortfc 

» 

4f*w tfifarfirc TO4f *ft%o©i wcv *V9 441 n r > 9 tt^ 

W =i1Xo^ *1%W\v\ I frwtfa* f*4tC4 

^ . ( Dyne ) C* 4^f* TO I > WW *f4tl<tl 4*11 > * 

crtft-cn-c *tfi^ i * 

aqpt^r (Work)— <TO*4»! $*t4 iTOfl fTO4 *1t$W4 4*11 
f*| $5 Tftraft* vrtr *H ifcrfcl ifiiro *^4 i 4$ 
TO 4«t * ^ffoi 5fdl VIFI 4t*1 It’ll 44 1 TOI 4TO 
TOW 4** ipi Itapfa ltE*l$ 4** TO 4^4t£$ 441 44 ! 

fttH TOW *pm «w > #^41 > *fl **TO c* 

TOfli tWWftt TOfl TOW 444 I# C¥ *tf v ( erg ) 4t«h W * 



0^0 


1*41 > C*ffa )pi l|5t®l Cl *t¥ H I f** Wjv cwti ifafl iflt5 

>• < VIZ*'*** TO « «t*tC¥ •f* ( joule ) TO l 

C¥fa IjfV ¥91 $*!* 19\ fltttH ¥fTO !¥$ if? TO! t?C¥ 
ttitvfa* f i «w prt n cf irfoi *tst n nfPi fr\i ¥t* ¥H *$itc* i 
*tch» finite fro it$c*i i*l w aif&a i tart al ufiw ®*tt ¥t* ?**1 oe t 
am — to* wa iftg fro it«l i *»r if? c¥f fro to «ctn ¥f«i 
i¥C¥ P &¥tf¥$ to ■&l*i ?to it ufei irat ai i¥fl>a fcna n 
¥t¥ftl! f^HPCW ¥t*J ¥11 *$¥, ¥tltl fcStfol l«j5C¥ ftfipl 1 fTO «?1 
^5 tic# «tf5jC® «ltfTO 4V\ ¥taj¥l llw . !5«R ?*Pl It 1\ H 

¥i¥^cna ¥tn ¥tfj ikc¥U( m m i 
■ * ( 

( Power )— ' ¥tfl¥lt«Hl *t¥C¥ W¥3l W\ I tfl 

^WC¥¥F*-W5t 

( m-w ) H ^-*!T^ltl' '(Horse-Power *KC¥TC*t i^. H. P. ) 
JWI > ¥MtB*d«i» <f-*fl-f5| I h®tf^ <ff¥[f 
(Wattffhn *ifiifars ** i > ^-c*r ^n* A i 

I 

‘ ~l1%* (Energy)— CTO TOtfS lt*1 ^Tt^tW *HM 1*1 TO 

¥%$ *fW *1 TOfCy *1 «^1f% 1W I ■ffo <*f¥Tl, — 

( > )^fi5¥ TO ( Kinetic energy. ) I 

( * ) TOft* TO ( Potential energy. cmSspi^) I 

( > ) TO* TO :— TO‘C*$ TOI TOfl <3 TO <W* VftK* 
TO* TO ¥CT I *ffocOT *Rlf <«* TO *tc« TO TOlt lt¥ I 
* i wrpfa v 1% :-f-cvfl to ^rofro ^rott ’ll 'ttfal 
sp*i ^row lift «$ « «tfV, »«w nfe i ^i 
<tt« *i«j »it?r5 ’?tpi l^tw -srf%c'» *tftit8 ^tra ?i, 5i^i 
trwi ^ftps »itn sri i 

3?*5>t ( Machine ) :— W ffB Wl ifv ftp® 

^ f ^ 

nfro ^ sfatrn ^ ¥1% *w '*nsit¥ '**’ w i 





( Mechanical Efficiency. )— 

▼»» *tr® «*# *K*ra *ff<® to* *wt stro *Trtra *rw* 
to* toto to i *31 TOtw: ft^nc* *tSfos 33 i 

( Weight ^ — C^Ffs? 3*3 Wfe* ♦[ftil C3 CWfCW 
STO *T 3 CT ^ 3 *fi >3 W TO I $31 ’HTTCtf* Hfaro * 

<yf33t3 c*ar *$r® 3*6 * cto* 3 j33TO3.$<i3 fa$* to it 

'Srtagt^#«it Gravity )— fc*t8* «W* 3*3 
*f* TOTf*$3 3CTI «a* TO* 4 ! C3Paf* 

3?C® 3*l&3 'TO* 3J33tC33 $*13 ft<®3 TO I 3f3^THf 

oat 31331 * 3^5 «fo*, <*$ fcf* 3 J 3 TO- 3 Cif* pi 3 r*f*ft$ 3*3 * «**- 
#rc*f uQt 3I33T* 3® 3*3 Sra® *3 i **43 S* cror frt=r 
*t$ 43 ? 8 ** §*ff 3 *TO $R 33 fa*f *1 ^f 33 * # 

<43? $3t3 ** <awj* 3*3 $*13 ®3 f-CTO 31,»*> C3%C3-C3 

<tf*-*ff 33 ^ 33 > 

( Density )— *IWltf3 ?*®1 I .1*1 4** TOTO3 
im nftcsfo *fftTO 3T31 *lf3fa* 33 I wi- -3PI1 TOl > 3* 

8 i 

farf*M 3 3 *TO 5 l ( fc^Tttfsj 

v-q^sr sqs* *jcfe*J I 


8*1 £jj)3 {Case lion) 

•i* nt! 

■w 

It* *ft^ (Brick work) m «ltS 

3tTO1 C*il3 (W I) , 

S»* 

m 

C*NH TO «* » 

$tS ( Copper ) 

««• 

m 

Cffftf TO * i* ,, 

*ft31 ( Mercury ) 

**% 

m 

5 *Rjl*r (Petrol ) f. 

TOjf3fsifT3( Aluminium) 

)«• 

#> 

3T^o’ C3f%CTO 

^N(Lead) 

1 *» 

•8 

( > n\m > 0«*8 w * 5) «*W ,, 

TO ( Water ) 

W'» 

•) 

CTO *1*1 (Coal Gas) '*o«s ^ 



'©i* 


f**t*|W» 

Syr** V>/V/K"^ ^ .■ i 

( Specific Gravity )— CTO 
4*4 *TO14 4fa» 44TOTO14 TO4 STO14 4W4* *TOffa* 

nipi 41 c"nf4fa* «mf«8lwi *n— *ir*E¥i *rwfc* w 
>o*% i ^tft* jtototoii w * neiw *rtc®i nrw tor 

voV*4 r «T?[ *4 I TOlitl *WTC<ft CWI 1 T$t$fc4R *!Tfc44 

»rfo:y>Ri wn i 
c»ifa ft**tt4) v>— 1> 

^ ii 

cstar >••* 

►>t-lr - »t 

EFt*^ ( Pressure ) — 1114 4*§t 4* 4tfTOi, 4$fi>4 

I € 

W 4 1TW4 $14 4t4fo$ Owob Ifaft 5T*t I 

I 

*<«$ 5t*f <«** ififa* ifc*4 $*t4 c4 4*1 nf^cf ««sm *if4fas 
44 i 4T4* miaii fic*4 near 4t44fa *w«f 5 t*t cw i 

4 

* W**t*Tt»4 \ Pressure Gauge >—41 40R 4141 414ft4 

* # 

•IWTC^IW! «tf% 4< tl'W $*!4 *fT$* Wl f441£4 *tf4fo» 44 I 
• • 

BFt^fSTt^T ( Barometer )— «$ 4tl 4114 51*t 
•tfajk n, ^crc« m^rws: *rt4* 41 *© c^tsr toi *fwn<fa w i 
t $4F5l 4fa1 4114 41*1 TOTOtll* 44 TON $55^1$ ^ 5tt«T4 

•ffiwtl I 441, 4114 M*f nt40n *• If* 41 4fW4 08 ffc I *!tfc* 

* 

w fortw ©te ?f*re >8-*i •tifc* i 

wp^®l ^1 fiagr^*^ ( Frict jon )— *tft TO* 

n*car ci*r$ti »tfi m «<«*&* *»ni6i‘fc»Hi6t»iitTOC5il 
**l *1, <51*1 ?tw %jp» W wi W* <#*?! VI ^?Pf9 **« i 
^rrc’ft *i *rtft* 4m *t»i i fa- 14 $414 4141 $4K* 

m k *fa* *ff*l 4tl 41$ fa* $4144 4C44H4 4$ *4t 414 4t I 
4rtPf4F 4141 44C1 ftlftftfc faw*fa *ft«4t 414 {— 


dt4l *44— ‘4* 

‘ C441 4ti ••*-->► 

->»i— *8 



*c>$o 


cm Mro* 

* i itu to* 5tc*m i 

* \ til "^i itarsfa* 7 «n « TOt* $n* Mi to i 

« 1 til *%& irarefas fr^fiw £n* f*r#i to it, w* fi^foi 

fcnfi* Him TO 111 

a i tit ii'tis TO fc*ts fir#i to iffi TO jfi trsifi* in i 
Hfe f % itOT til to « jW itw tH itop i # . 

fgs^rsstfs^ (Coeffi- 
cient of Friction )— CTO ITO ITtfal* Itll HfTOT 

toii sra* vs «*i m ^tcira* ?i crotfafron* 
«*i^ fa^nti icn \ 5*i *’]}. nfaw* ^i « vstw* $n* 
to i t*i iiitu ^im $ nfarsfa* hji wen* §*t* 
to sn sin ifi <4$ ^fi* ii ci nfa csjfctl*! iititi 
nro^, «tw t#cn ?*i **sr« *tft* n v t$i nTO nfe* tn* 

frsl TO «n (*TO. ill *lfs* 5 tl wsjflTOl) t 

cwMitv* h*s n ( 3 ?f nt^ wcaf* ^ 5 t* « §n* fsn#» 

to unit fan* fan* niH « ^twi nTt^i ^iw nfii^ 
irii irtfn* ititi iriffti ffts ntt* i w, mi ViiIps ifan—. 
i i jn$* nutf *j*to -- 
1 1 nta^fav **?i to— 

■ *t Win to— 

<=qs f^w-s^tc*^ ^rfin^l i 

*^-i 

toTO 8 in it 5,n if|3 H51 ivi--** iiw •>* i 
( fin fcw, ) i7*i TO ift* TO n> — >* 1 
Hci *ttfc ni ( i7i ) ■•* i • # 

ntTO* if*® ntici* hi ( *71 )— ’*« 1 

etTO «t% ti fni iti'ft* «Mw*3i i 


GW UttWI fc*fi 8 ltc* * *tt$« 

H -riVltc^ 

■ • T • 

' Tym 

ttinttcutn* iant: , 

*4 * 

H 

T$«* 

ititn if«t* fc*fo «* nt: 

n 

lV 

*itn*t* irar* tm *rts 

it 

T 5 , itr® 

*tn itro tm it* nt: 

it 




o$& 


faffegpi *=wr«f '■© f^ife^r ^5tfii^1 

i i vi ^tnt^/ ft*t*i *fa* t**, 

* I U*J* Rfa* 5t*f « Wf*> / $Tfat?$, (TfN-efcfa « *Vl9 

\ farfapmtH TO I 

* i ufa* 5m « nwfc. f ant*1|& * 5fa, 4* « 

, t \ *t?K i 

« i ufa* 5m * fwifa. f rnm"*®*. c*$n ft* « «tft ufa* 

'. t l fnfii*T *w i 

« i u* 5fal * fawt ilf* f mfa » ’tfa 1 ?* *f*w, uf^rs, 

V ^utfaf5j> fcw » 

* i *nt*rai ** w, ( «t*t *fa* *w. « «tif ^ 

( &U I 

4 I i* fapwfal ^ 1 

* I rn*-^ * c*Afa»^ a *&» *nmroF. ufaw. « ftTOi 

» U*| *«1, * ^fa® l 

ft 4 *^ ( Heat ) 

>© ^5^51, ( Heat and Temperature ) — SPI 
ormiw I f ^5tC*r* (heat) TO«I TO* ( tem- 
perature) n\vfa jfr i m to cwii^ti^i«w» 

*TC^ 'S TO «fnF *3 «rtfK *Tl** ^I'Wl ** * 
*CS[ *1* TO * I TO 1 ®! CWfat® C*fC*f 

, ®w aw 5?c*fi *nroft fafafc 

uRtf^rt *rrc* i • 

<C*PBt*rt*f ^Ti (Thermometer) 

i — *t*i ®tf®1 ft^tfir® *J * in *!tjt*TO > 

\ *rfa5* TO1 spflp C5t<5t* (tube) C«Tt^t * 

*■(%* *tfim® 1 i wj *iwtvf*s ^rnw 
« C5t«fa *ftOT ffaf VfflUTO I Wiftl ^H*fR (•> 
*t wan wt i to srft-wi •tm ct wtcTO ^fip« topi ^n 



«iO 


^ vi t icJ 


TO vs fefat spit* *1 c&'nfcvt* * 

**ii *i*ro c* ^m-TOfrfifttcii toj *rw 

CPF? *l?ftf tfrs* *1 l 

*25^351 ’STtC^^J (Scale of Temperature) 

— fo* Wi? *ffato3 M,>| (Centi- 
grade), * I (Fahrenheit), o I C*t*T* (Reaumur) I 

ii c*tf$«Ps v fcjftw w c* -nc^t $t?ttv **c c* 

cj^tnwm q*t*i *t$ctcn ( i* c*:fa: ) *?$ sitof >•• *c mi ** * Wft* 
*wtro >••?! wt* nfiwi Htatwi «kto1&w>* to! i «*$ cWmst* 


fall* fcWtfa* «Rt%8 ** \ 

* i *t*it*$5 , fate* *wm cfr^tcroti a^toi *t*5tcn 

?fora cfc^tcwtra* wff« *wtro w ▼»! *5*tc* jh* =nw « nroni 
furci cq f* fa farot* p s* til cq ** cfc^twFto *n*n qf* 

^5t*tr* • • f irji i ffl qro?s *im* $”»ilrircti ftrs Htcl fHw 
*jt ftW* TO «* Ht* fail TO*q TOWj CS"ntC?5t3 M* F « TOW 
f^Pfl »*«+e*-WF I *> cWitcwlw* ftmi fsftl 

^lt%^ ** I - 

*1 C3t*tt faftW TOf* W^? d»-«1TniBt*t* # * # I< ( Cfll ) ■« TOI* 


ftora cWrastro ►•«[* ( cqi) «l w « qqjfi^ qjqTO* «w **1 

TOd I «$**l TO5J¥ «t*T* >0 X (CHI) ^ l $*1 HMlM qmt* =n i 

<W*wi : -Srerfa-s <$C3 *ftt cwfa^ m*ii 


*t* C* ;— 


frfa * 

’ , *►! 


i?_ 

v* 


^5tC«t=Sr (Unit ot* Heat)— >*(1 WTO V¥l 


§*W wfro c* *tf**T«t W *itt*f ^rsrftw > fasriS-r qffftw tfcftfc 


» 




(B. Th. U.) to i > flmi w*itw v <?f fa pftr® ct w 
•ftCST ^CT > (Calorie) TO | 1 

tasrlc^f^P^P ^5t^f ( Specific Heat )— CPT*J 

fV| fefar w *fro c^ nfr® ^ 

nfro ct «tn Htc^f wti mto to t 


fci vnvm ww ww wwwi«W ^finrt *itwl ^ » 



'©i'to 






<*fa— l™n— 

*iS« 

\5tS — Copper — 


ifal— Lead 


— M ercury— 

■•Sd 

«W— Silver— 

*•*« 


#t5fs»^— Glass Flint — 


f* 


— Ice — 

*« 

8f*j — Water— 

•i 

3t^~ 4ir— 


3t*T— Steam— 

*€ 


sttjfOf — { Thermal Capacity ) — AW 

^5t*f *TtfT*l C¥*ttfai>r A] AW I 

fa •>’ < 5 $ *Uv& ca ^ffinnq m*t *itt*r jsiffal *tfifkr5 
w i fa aw *wtc«fo •tfiiwc* *rtnfa* fffl n*i ^fwl 
*\m\ aia r 

* c 

, 9t«i=T I l 

5 *tt:»»n:* >o *fsc« > fifr*! «rrtt»i 

* *f1 „ >• <H • „ vx>» 

1 *ft .« A' *1 „ 

(>) * *ti 'W to ittt* fnffif* A iWxixi 

Wa'g « ’fow TO3 J^ftarcn, (<) «t*t t 

'5^©TC C 1^9 ^t»r (Sources of Heat) — 


> i * 

*i 3t*it w.w^Ntfo.n 1 * 

* i *Rit* nfwtf* ( toi, «w *tfm *fiwti »ro ) i 
d i ( wi, ***i fsrtfa wtai ) i 

« i tasifo** ) » 

• i «t*t i * 

aTO’J (Effects of Heat) — 

5 I (Change of Volume) I 

* | 5^31 «ffiw$sf (Chang.* of Temperatu fe) I 

• | %ff1 nf?W#*t (Change eft State) I 

8 I **t«J*f** *tl%3 ( Change of Internal Stress) 

t | fiflt (CheAidaf Action) 1 

* Ic nfirtt^ (Electrical Effects) I 







1 1 *fro «t? w m?$ wrra*i jfi m i *«vi *s ^f«r» t? 
utrs^ ffa* wt mfw f??t me* i Iten *f?c*i IS* $me?‘ m«tw 
ff?1 me* i * 15 ? mrte<? > *t?mm i ° *«*ti c? «tfmti mtim ft 

Stmt* Sft? fa4t?1 ft? (Coefficient of Dilatation) TO! I $?* « ?t??t? 

*!?ntf? C?m? .• ? > *t? 3 CT? >' Wtl <3 *lfim? «Tt^ 5 ^ f r * fl fctfft* 

Mm firttm m? ?m i vra ?t«$t? mrttf? firotn m? art? <n*t ?m. 
f*i ftfo* .*r*te?? * 15 ? * *m *ntt«fa f?f*i fWt?*i ft? i «& * mrili 
mrtt<? ff^tfl ?fro? stftcm mtrnro? fmrt?1$ ^fti. f** *&?* c?m? 
c*?*i mat hrttf ( ?m, s* me?? emt?) ?t frn^fo? ( me?? emt? ) 
m <®mp5? fft fit to .mtm i c?s m *! 5 e?? f?ut? ie i me? i*m mar 
e?m jfi? m? c?«i i$*\ i ffi? m? Im? ?l ?f*? • 

m? &ft? fo? «*f i m??>? mrtc<? from mrc* nr? «t?-s f* 5 ?fis ?$e? 1 

U^W $TOT ^lf«14» Table of co-efficient of Expansion 


4tf 

A. 

*ii» • «trrj» ; 

mil * 



• • « 

•immH i 

??t? 

’•••(Hr 1 

wtf 

»*< 

1 

■••••>< j 

??* 

'••••( * 

ms 

* • * 

•• •••>s 

?tf 


fmssi 

0 


ftfC-tCffJ! * ... 



* 1 mn me? mm ?*?$ <wri ifo m (?w *rcm *tf?*$? m m» ) 1 
3 trsi ^fi ^htr^ar ^*? **?m m ?fmi mt?^? f 1 % m?i tm *tf? 1 f 5 m 1 

mrttftitnt at mi mmt? m *tm? mtffw^ffi f#?$$ ifm ^T?^mi 
m rtHf^te? <a?m m? m?ft? faew ?tft? f pt?i ft? «m? 
art? «i* *t? mr ^ternoi m ?t? 1 4 in mi ?*e*? s e*j m??$ 

1 t* form? mf * «?ftm*t$i ffl?ft? f N me* 1 emmw 
emt? m* m?w me*mf?ftes? ?f ms ?n?i *f??i »rtt« f « • 

* 1 an? ?** *f 5 s, *m « m?to f%* mmt? mm c? c*t«r 

*?ft? mf^rs me? 1 ^trn? cm^ ?1 frottf f «rt? mm wt mi^em? 

f?f^ «fRt? mmtv? m? 1 <mm ?fcr? c? 

mft? *mitt? m^estf ^tm? m m 1 

Wc m ef *^i f Ira wm mmrti mwte* mw %i ( Melting ), 

mr ftc^ frtl? TOft? ftmte* m 0 imiftci> 1 f (ValyrtsationV 

* ?rf>? »tra ?Ht? TOJtl me?tc* » !t%ef f t ^ (Sublimation) TO 4?t W 

froror ?HN fie* m *#? mrm? *tme* «?»ret? ?i mSsimi 

Mltlff (Condensation into liquid or solid ) 1 $?* fte 5 ® *^T *?T^ r 





frosts 


*1 ffffftS (Net-zing) Vfll C*f*fc « foflK 

4*S WBW, ¥$* (Boiling) « *4tW (Condensation) 

WBtl fB • C* 58tl 4H»Pf Vfc TOfiTO WfW C^f ^ *1H$ (Melting 
point) <11 *TW^ (Freezing point) ¥ TOlf*K (Boiling p^int) l 


tfN ,—' **&* W*1 «1J W <TOtl to 

' W* **U6 TO M I 4**1 TO*WWW $TOTO*rT^ 

(Evaporation) \ fo\ « *>3TO W1 *fTO* CT CTO 

« 

TfW TO *ITCfl TOW 31 3«f»K TO I 

TO *tfa3TO CTf •& *teicfa ^ 3$ fa* 

saifat fan nfwfa *fai *w i 

atHW CTpfo « TOpit *mi fa* w«i i 


• fSjffCTCTOBf | 

* . , 

fNl C*fif— f *>••• *1 TOl— 

. *troi cefa— * « *••»• „ J *R— 

TO$— # **••• .» nftCTfcm— 

«tH~ » i*M» i» $fai— 


« ¥1 

08 *» 


ii**’ 
*V» # 
^C 35 8 »* • 


tafa *tc*$— ( siHrtvR*t ) 

ov fl TO *>*•• fl 

•rtnw %«••%• .1 c»(te »m* ,. 

«RreCl ^stVS^S^T ^ » 

*fTO* W fow « W *fcn 3 TCTO TO$* 

TO TO TOtf TO «rtTO TO I oh* « Iro OTI 
to to n f fas TOffaro* to *rron£ tow 
falTO TO t — c*tdit»f to c*rttro v% trt fa *c*ra 

*»*• ’W I 





CsrtS’sr 


( Latent Heat )— **|1 *$T|lf « 

tot *ffif$sr TOra arm t f^oit^f i$w, 

<W TOT w 5(1 i «tHf 


to« vST^l *c»i i 

fkfri s *n ^ fc wft* aritftos > TO *W4| foil 

*tfoTO toi *tf**to *fars c* i-tn utrt TOtc* to* w w 1 

TO W** W (Latent Heat of Fusion) TO *HMw* TO 

*Hl<MM* W{y> TO (latent Heat oi Vaporization) I ¥f»Ml TOT*— 
ma* ^j» e 'BM *t^Nrom mff 9 TO 

TO— ^ >88 TOV »%i 

5 ttva cTO— i* TOl— «>• 

8 1 ^ TOw artfl TOi wt ^rtTOrfa* ifo to i «r»$ <TO* 
TO *ffTO*I *flC 5 #CST fcstr* to *fwi TO *f «3 i 

• » TOftfa* fami stTOtc* TO 

*fira $*i ^ftrcw-utpn *rfo 5 fTOe® mn ?* i to to i } 
^t3S=^ag ^PftCef 5 ^ f^T^t^«1— 

(Boyle*s Law)— ^ a$\5t* TOttl 

*wc«fa tow 5Tcn^ PMfts TO *ffiraS5 w i mfa m to 

it * 


*TC%* TOW ^ TO « TO TO TOW ^ I * 

^ * T (v “ Volume) -■* 1F= Pressure) 




*n x 51=^ »jt^n) (V xP«K) 


TO1, *• *rt TOt TOW *• TO $fr >• *11 51C*I *• TO 

*froi b* *iutc<i >« TOtfo ?iwi w tooi* tox$i« 

« * 

**X$«=>* X%» = 8 « X >t = *»•• | 


1 Charles* Law )— TO, <«*TO ffrffoTf 

‘Sfjtw tow (Tift *i toto $?t* • vttocti 

— ^- *i — — m i *ntcro fciwrft* t 
feRn antfti friw *n i 







tcic« *ff*9t 9t>racf cq qf*r c *t* *itpct 

-**!>• <>riftqi-8*>* ipi *rtw *?1 *9 9191 *tc* 

fc*t* ^H?51 ^pT 9$t9 I <«t • *;HTT9 

(Absolute-*!**^) 9C>! i 

v£lTt^ v C^tfiT<©® v fefC^I — ( Absolute Zero)— 
C9 <5$$t9 € *mW9 WHS* -p) 9f| C*lfaw|^ «*lrtte9 fcfl 
- 9 W C*lf *£ 9 Stitt aWTifltfB $91 — 8*»} * 9*1 I 


dS^Tcror*— ^-9^ cnf^ 

9l-8%>' *1C¥«’ *f«l C9W ^115*1 9T*1 9T*tf 

wtw^aTi^wTWS^ eleven aw i $T9l w\je\ dtttTci* 
£«wtfa* *$w w 9 iart?i «w*?t $*w 8%** 

C9tt *f991 *1$9l 919 I 991—8^*19 9t?f*TC W C9# 

91 + si’OW* *JT9,pjTf*1$& W * >*• *1 91 

9>9' + 8*V rs%9*’ <ill}9-?1 I 

^sr^- 

g— •* ci *t9$9 • $ 4JT9 FTTf*l§{^ ^#31 
*9$ AV% *rf9$9^ ^ 91 US I «K8<U9 ^T9^ 49 H C9fft$i\ 
<83319 f ^9PT! I *9lK**TTO * i£)rf9£9Tfa$fe WBli | 


91 * ^ -* - =* ( ^99^9 ) 

«nj9 tmfa^ w«i 

«IT9T3, $9T9 9fi?8 919*1,9-*! *RC9TWf«*l-- 


• mWBixW r Px V ^ „% 

4a9c^rif»i^¥^^5i j t "" / 

( ‘jmj;* ):- 

$SS<3 *99^^ W819 

St*f9 OTRn 999», 5*1 * 4lt9j:9Ttt$S *3W 9f*$ 9t1«M!8 
ft* flfrlfl W» I ^59t9 <S&m 5Ttt <5381 tf99^ 8Jt9- 
TOUctA *lf99$» 90> (5t9*l v »T-V) OT8T9 *t98C* 3tf5l 
<|fiWW «C*ni« !>▼ C9$9tt 3&9#? 9^9 f t9tC¥$ 5t*f 

*rfwS*r OTTftv *t*i i wfa-rAim* wm** «rfi> 





■***>. s/\* ^*yvvi 




>• W>«1 «rfioftcO «*l •■ Stem T+, « r*T ( fcowfw < 
afro fa*r <°) *nntftt »w *f«w ofioflaw r 
3*f"sj (Isothermal Condition )— 

fft cvr 9 f[tCTt wit nfiTO sfl n, 

scifpm j*ntci *tiw$* 5$ stri *tw <&tro i 

w wtc* w «^5tWl ^ i »p?W5?i um»» 

<®#5i ifk cell wm fcti to wiftit 

fmn *i <5$*i 5 m csit *rrtro $cr* tot 5#c« 

TO <Sim W*T#fl »f#if »PW W81 UJ* to *Tfroi *i » 

TOR ^3P ( Adiabatic Condition )— 5ff CTO 
5tItCTO w«^1 TOT 5tT» $fT* TOT TO «Plfc 

*tc® *1 $*t* 5 *ri 5*01 *M« slew c*«*l m *« wt *tcn 

TOft* to i 

f^55r*T (Thermo-Dynamics)— ^ f^fW 
(ist Law) — TOC* WTrtJ *i *Tfa* TO*f *tfTO TO ’ 
p to c*rfro nt«n m c* 'tot wit TOft *tfwi t 
vreto nfrow* to tor wns, mx mt toS* 

<*t « <0f« SfS-MTfTO ii*i-ni*Tcfa*te to** 
t*fC* ffft TO, TO«l v» 5^ (Dr. Joule) <£<5 <t 

fafti W*1 fa* TOR I *=sr ( 2nd Law ) TO 

*«m: «» Wtf8l ttca fai WTO TO fro fal W*t ftw 
$B5 WTO TOW lift* *T*7*I1 <«tTOR | CTO— W , 
wtw W 5TO fror to f%* fir* $*c« fee itiw *tcn 
fror fro *trci «n, wre** to *taf 5 * » 

ssrw^fcarar *— 

SW CTO nPNPr mi IWf ItTO *iTM rnW lW WW Wl f!CW 

«ct 4 m oft aottx co«n oti «nt «coon<RH ftTtnoftcoaot 
ftow owo ftlow oftSw dfiw *W .o|%o i a< foWtw 4 4onfo* 
iccoo fttn cUSm o<n o«w ortow onrt ftf otoi otfrooiio t of 
Mtro oftotn-oflMwotoo *fo« *«• «on ftoft oo fr o* 



i 

totfi tfaj^s to ** *»!• ®w ftta* fc*t% to - Ft x ft <m to 
mft5*5fxftx«»| TO* ftx*t-ftTO!, TWlt TO >1^-51 x 
ftTO i c*to <* ftftwtc* «tfTOt tot TO to w m *ttrara 
croti tot » 4*? ?TO orfura *ft«*i *tlw c* ftftwi *nrtfefct 
fNtcf 4« *t*Vfl ¥ftro cfftw TO*1 *f%* ci frp TOTO* qro* ftwtst- 
TO cq ♦fftait^ TO wm* TOito qtt® ftv&t nfrott TO TO JdhTO « 
TO? *va$im ft* 'sropr wsi ^fatcv i 

-tntTOi* <*$*raTO«fa* to 4TT*$q qi fro^TO ^ »i* :— 
fromi *!*%** 4yiwt**f*ra qqjf toto ^ft» n. Arsit? qft fcitora 
*hpto* to 4tTO ^ «rrc* ^t?i i#c»r 4 $ toto ?fw to TOroft* 
TO**! n*w ftro w^to toiTO* TO xtw TO’* ffg, ^ntt 
4tW fVf TO TO f««J frf&q, fa® ws*f TOTO*® S* 4941 TO 
TO I <TO*t qft **nwt?T«f*ni ^K4J ftw*M TO TO <8tf1 ftOT4t 

toiTO* fW*ft to cq$ faicsra $*ra fas TO*firo TO ^tfas q&q 4 *; 
TO *mtft r .«« tow mro *fttq i $q*i? ’strthw^ Stw to *tro 
4 W TO TO W9t $fs* I ffa® 4**t *lfotfa® f« »1 I 454* fttTO* 
'W TO I 

^err^rst*® firfif ~ 

** w **C5 ^tin to fa <«toi *mir» to i ' 

> I* 3FWW ^Conduction), * * (Convection), 

® t Gpjrw (Radiation) I 

* l ^Si’Sj^fsc;^ (ConductionJ--$f| 

^TflWf TOT CfsH ^T? ^?1 CffttC'« ♦ff«?l1 

cu fin w to mroi fin??"} to 

ffcro i £<ro toiot «rwft ^ <*wct wntw w, 

TO <««Cr to ftc% TOrs w «tfi 

TOC^t ^rTOcs ^?«r 3|tr® *iyx { 

wtw TO ^^5 na^ ^r® vTOn #5 hpr 
to i awro ^ m, c^wrtar <4nrti w< 

tfm *t^ to< ^ , 

i ^St^rt35»( (Copvect ion) — §** ow6t TO 

TO^I TO CTO TO TO< wnrtiw ^#1 TO ft5J tb i . 




\* » / V V ^VvV' V <* ■* 


'•TO 1 nraiR TO* to to w ?i i nrarftt w 
tor* TO wm *w«f *ftar to 

<ro TO ?* <w wsw £$t* *t* n$*t* ton 

^?»r w«f TO 1 *! to*i TO *fa i ^sitt *s& 
w*?fa to *if i< totnr TO*i to& « toifag TOf 
^5?m *ww"foi rnfan to « <ShR*t toj to >srr^ TO toft* 
$8*t wtfvr i cQ«n«tw *wr to *m<5t *hw TO tofc i 
Tstcrti <TO*r <avTO sire CTO wg to to^r 
to i <*toct fat* w si', to c^t5f ?ig* to 

•TOrt ^1 « 4 5 wft’ TO *1* TOtgfa'® $1 I TOR TO « 
niffa *mc<« to w i aR?9f3R« to * to to 

r *fa ^TOro to c«t«?1 ns i 

« I (Radiation) — iff^St n|* ♦ftt’tf fT$ 

*\%v sttn ^rtar TO to stt i ^s-ja ngft 

#trw §n* to i 'To ^ *5rtfacTO f 

awf*W n <TO?5f TO •?* I TO®I 'g wtz&t qpttrc? ni 

wx *fa$ 3^3 |$* wtyfft sr^ 3 p5}^*i to *its *t$ 

toi im «tpi si? 9 !T'^'fi fat* <arTfara *itcs si \ to 

f’w*M ei»*1 nw to*r to% to&n n$w i c«rfTO 

tosi ntcw t* ns5l *$w» to ^rjs fan stc$ ^rfarets 
<an <?fa to ^facsot si, sw sfa c*ts to »r?n 

ns toi ^ c»it TO*aflpr J rfa ! 5 tot tAn i 
to ^ own w?t^«i *fftww, 

Of^TOcTOcTOt^^i c«r-fto« ^mntgfai F$fS?t* 
TOtS^nsi «atorr cro ftp* w srt ^fin 
OTtn:«tfl TO tft’fWl ^ «TTO*I Wffl »J^T TO 

^jfanw ^tzn\ aww n of? cTO nw TOf »r ^ 

vn cro ff« w*f« R i TO, ^rtcro, 

■nr, <8ff$ «r»rr« a t to TOt«fa^ fi tfton tnrfaTO TOfa^ 
»ffto { Radiant Energy ) TO J 



«st< 


C* 7 W= 8 T T**! 3 *^^ 

(Flash-point) 'Z&l Hfifct* 

*fir cWI *ftrar *nm *rti *t*l orfws 

*r*l *rti w cwfaro *tfai cs, v&m up* ?t 

^ 7 i cw m *fa $*t* ctw fcnfr* 511 '■fir 

<n*f»i 3 f^ii M 1 towr «Jt «p^tc* 'qfm m** jm-noi^ 
(Open Flash-point) *faH <ff*F I ( ^FT OT C*tdiT»T *t 
c#tt*ifct^»r Hfftfe <u$ *\ 9 m **1 5 rt *i, ¥fin tsiw* jrtn-wfc 
*rfaft ^ ( low ), WB1W *T*1 fa* W<*1 > I 

<S*t wnr« ftwr tec*i* fc*ta *ft «tf»ra *Tt* » c*fe 

(Burning-point) *C* I . 

<artw?t aacato^r ^1 ^rc*nsr <Svt*»r 1 

fii far ^rot w* *rOTTt* fc*rfa*nr *$?5 ** cf^ tofW. 
»rfa *rmt *t*i faPifo ^ffarc wwtift ^icti 4 * nriwi 
V5 Mfa (Thermal Unit ) 'SfTCS W1 GPS^rfa I 

* **tfaF 5 *r <®lf»PFl g— 

> *tt$« fwi (Co*i)— >«io. 

> *ft&® c*tt35t*r (Petrol) — j»bi»-^*u» jf 

if&fawfc *11 *!&-•** ’ $ 

> fvbfw* w$ 5 >h *jfa— *►* Jr 



telfavt 1 

^ 5 t**t *tf=ir«r*«t 

> it: cn^rw to \o t ooo fafci itTO itfafc » 
fpm ftro to > fati nr*trt^ $sftri> m *^-it: *tij itfts f* i 

> it: cii$tti w>oo x m-i«*»oooD *fc-it: TO itfr® w i 
TOtor* toi *rtci ct TOftaira <*,000 it: TO to 

tot uttro *twi <®t$tt¥ *i imti t^f*n> toi *ti i 
WSTO ^ itSltl i^t $ti ^/JOoXW TO I 

TO«M TO itl -9 CiC^ti TO ifct* W«r 5 ilCT— 


— - 8 "**- ■ - » i> *i »itwii TO I 

oo,**» X 


ifw to# it#* if% ifct* *o itli ?i to &*t* w > jBi v ^ 
ctit itn « «wii *tet* $*ra fa! toi « ity* arfTOTO *r?ffa fan* 
it#fctfa5*$li fitfefclftg’fi ift«CTt*i w i 

ctii iftreci « ’•o itt* c*ti it# sffcqMrfm i 

sr^ TO it Mil'll 

•• X 'b* • 


*w cwt ft* ci tfawi *tij*n ft>|fc4 >* ** it«t« top* 
*frc® *?t®i % it$* citfctcro «rc*tTO ** » fro «ro *i$ijtit*t# Itifti 
TOfTO tft i itiif * «*r *tfro ciiSft «TCltTO i« » is** « ^ 
item > TO *nf« *tTO ^fsra « - > • itfc* cicStOTi 

TOtro m , 

•>oo c ic|tCTt < tor «tfs tow i it*«> ift »• TO* # cii|tw 
♦o itli TO TO > TO* Ci^itOT *> TO* *f#lW \ » 

^ *rr«^rra f«t^r=gt«i— 


» I f* itwtl (Horse-power) it Cit^lV *TOt, lil i^t $TO*ti 

iffe *?ra i iitm nfro *lcinr fi*itic*ii itrotfl to i to ftfarRi 

TOJ **,ooo TO«t* > tRlWfTO ;TOCT t 5 ft^ ^ ifv? TOtVJ fl 

TOI^ w ** itrort TOt iti t ^ itwfrt ^ ffit^nt^i t%i tf * 
f«r TOi’tt ii itrotf i*»» ^ cro> TO ci Wi 

0 it«*t* TO’ft ¥it#iV it«m i * 

^ I OPT ** itwmt (Brake Horse Power,— B. H. P. )— « TO^t 


viKtoji ®t^iT«t it* TOtt* cto ii itm* *wt 

#ttro **m cto f^ti fl#f* i ^t« frot^ 

™. ^ »d x <W W a ) x N, 

cat¥ & itsiti- — ^ — 1 — ^ — 1 


ftt SPtt- 







4 «tcair-*> 8 >** *1 u .- d - :a#*tw* *maa am fiatm— 

Wi - croa &ttai fi* ; wa - caw stta* finite cnm*n i 
n - »fi * fcn* ^taHcaa ** fafattoi nt^rl i 

* 1 “dtafjaWT al aattf ** ntWta (Actual Horse power)— ca wast 

jffia a*m nteal ntn n*fK tfroa aw arta r <ffTOr5 a$*t ca na$t S*n» 
mi^^wnfwni Sfirtaa ftwi awmntfaM aw,m$4a lata 
matt? aa m I mwtra caTOim awm to $%ca* *a^t caattat* arm 
4am TOnattva, tm is i 

a I ntaata (Indicated Horse ppwer ; I. II. P, )— Ift 

tfrovw ala* aw* rnatw nfifas mu «* a< if** (square-inch > 
TO a* nt: TO nc$, ca$*n aw atf |f* fiat* TOfct Hart* <& tw 
am ^a*v ** fifmfc a® c*j* aa toi fiat m *fi*t **ooo fiat «ta fiat 
•pwta e fiesta fim cm* ai stft cij* tfroa ^ nteata nteat ata i 

*• 4 

Formula —I. H. P. — — ~ — ~ 

, \&®»* • 

tat to 4rt*to Ha ffircaa r«i »aa* mfi fafiretcaa cncTO tfica* ami 
Note j— ^jfirata afiata am c*t* cat* to Itatfa ’■wa araata alatoi ; 
Hate?* atwtel TOta fiiftra cam SaWt tow TO nc$ i 

, ‘ n P. L. A, N. > tear*! firfiwi 5l*te c|t* 

i* ri* r » * —*' : — ~ X ~ ^r_«, , 

• «o,... s WI 

, „ „ P: L. A. N. „ ■> Nr *i wNen s$ cjw 

««,... . *. IfiRl 

I 

OIWTTO — P - (Total pressure in lb) TO fiTO* aW TO I 

L- (Length of Stroke in fe<* ) C^tW *} fiatW nfiatl I 
A •* (Afca in square inch) fiftmfcjp* fiTOl $f* fit I N - (Number 
of Sttoke pet minute) 4* at*J *sTO <$t* *B , jrft-atWl Ute 

fcH Hat nfiF8 afca i * # 

Caa j tfi TO (Mechanical Efficiency) atai f* Wa^tl ntl^Slr 

ck nfiati ■aasta ficata a.ai ata cat nfiatl *a*1 TO aim nmn 
aw fif at i TO*t fafwtcii aw ca wwt H%m aa tow ntaron 
ItiRW TOftaw am atitaa at. 'naaa a^ wa«t TOr mtfca at * 
Hl^ef cent) Wit fiatW I 





c*rrt»s*r f“t 


x>»« 

•wsi* [SclIT 

WrtPFlt TW1 %t« *tf|* * $w I 


03*F ^4 ®rtiWl I 

felt Tit»ira v *t*i fc*ia a* *nt$ii $*ra 

fc*fo «n*fc tv wf f thf vftlit tfreit « i M *fw 
Rift'S *i c*rc $fe* sim* w 4 w * 4* fan wfr.&Hk 
*«TC CW««1 ^ «Mt *T* ^T9 felt *HTHf* } 

4 5*ft OW WfPrtT *fe fn *fi*1 TTTffi $5 I C* fa* fit* 
Tfew ct$ fat* feit «t* wi fat* 4 fafei’ 

wt5 Irfan cron $* i 3 FTTtp -T ivjfti *rfe fa**h *fir«m 

f9 Tfo-fea*M-n S* nivjtf* c*ts »nTt$*1 c*r««t fi 

( Revolution-cjuntcr or Tachometer / 1 jtR sfalt® 
TTt? W fTV felt ^ITTCT 8p Ttf$ ant'll It&tt* 

. C*T1 fll ct *« TT It* I , * 


% <5tfa*T*« fafwfa3 «fft ffc *tf<l® f$W I 


fafat&s ufa 

fafat 

< 

| fett *rt*lTC*H( 

■^irigagrEi 

N. * 

nt$« fes 

; «w * tfct* ini 

1 

! ®$t* C*Jf f?V9 

f 



' faf*t#i l * j 

miwantw 


«i 

w« 

qtarcfai 

i 

__. .... jJ 

n * 1 

^ *J 

V 4 


too 


>«0 


i« 


>H 


> 

* 


tomtvi— B. h.p. - — * ^ 

9 «•»•%* 


— — — 1 



C‘1 B.H.P. 


<4«IICR PM *T» «— I- V. d-jrit-l^OTI «W (diameter), 

N - ftt-f?»l ftfac® win JCT I 9 

VV, - fcftt 1! iMafitf? i 

W; - fel; ’RTP’lfB *t&n tfSr* W I 






*lwi— 

SSr dWB *f**t* m $ft* **TO*t*<$k *Ni«toi 
%*i m *j$l« *t fe*nc*« ftffa* ?* i w c*$ *rci* 
a*-* «n^ «tc* «*re tor, totw fc*i 8* «t*i 

to *f*ra *itci i ^*t* *t*i ** c*# 5 tfa*T* *w ini n 
itircs yte-sSro 4*r*t stfro *irc* i Sitani tot <a*fei 
owt? ifcs <«*&r it* itfci ffcrtas i 4 its* cm vfc*r ft| 

«R %5 I* <pR' nfi ft*i*f« TO* until? I*Jt*-TO v lfc* *tfo 

ft* *H I* I 


Formulae--B,H.P, 


WxLxRx Circumference 


cO^ftCSf — W * W* (weight) i 

L- fcift fS f*m;« to i cija? ^tfta 

wto nirro s$ fortt* to m ** l 

• R « yfrifafl «!^f*$sj (Rvoluthn) Jfelfl (4* ftft&) I 


Circumference *= ui*FTO TO&H TO* TO 1 Circum.~ird. I 


, 4* m TOiti *««»••• ^nft©-ftSI i 

(Elec- 

tricalTest)— 4$ *tfftl *lift! *C*W1 %*W * l 

tftWf 'ift? STWTO1 5KCTO *fa*1 &*T* W5t ftfhP® 
I* I 4 IfflRffttl * *Rf«1 t’fl ^C^pFI ^ft*F 3<ctt <5twr«5l I 
^snrtcto *jfts tfti ¥tji x f»R itti *c*tfas ** $cr* 
* •ftttcsTir j# 5 <4*S| cm^sr* ( *tjtiwtc»i ) w *rofa&Ti 
ftfiw cTO **i is i ^isnturra ( c*ire ) *tcto ftn cro 
aftfcrfti cteit nt w ^R« 5 fro <ro vramutcv 
' §**!#» *t *1 4 *tft ft V ciftirtcro W fill 

©ltft« «fK* I $» WRf^Ti $4 II 1 

**J itlTCf C* lwl^¥ TO«I *1 *tTO ¥ltl *1CmtTO 

dpS fort m *fo»i4 nr«*l *t* i $ ^rr**t *f»nrt 
*rtft i ^tt*wac¥ w cst^ffal *H*FfTO ** «*t^ m t' 
JNftf# 8% «ttfe > ^ *ftW* w < 





CW«I1 m <3 A X V mWatt ( ) } 

W5i41— 13. H* P. *. •*«% Watt t «f1$ ) f 
A x V 

■»carv-rt--*it«iT« i 

Note, — CWtfa* fa> J*TR >Sf t!W «l«*1 f» snt I 

fyif^ratc^na f^rtc^ 

• 

* I fafWCTO fa&T* «t<NT1 X 

arr«t? ip* •••«»» & fill w n i 

* i fafWt* (^ $fi» x jfwit) tofatfe »niO* tot* 5P » 

* (H. P-) 

o | [fapTOR** UT^ (dia> X C$TC*S W} * XflWJl « H.P. 

w** ~ ~ « ^ 

Note, — if?® $*tfa $9 « iWt *$ ntSlt? ?tf*3 ww 

f iWtf, <sitfn ©*tw* m\ w® ft¥ fort* v%« ntai it? n { 

ft?*! «r«t« *$* ifit *tt$ t„ ’^rf »pw wafifi 

'itslrc^tw nitrite* *trtni stfiwrei iris 'lit *ci& fr* 

«i1 c^nSc-rf-fl 5*t- 

H 

'*««••• X*l\ 

P f -# rc®i* $? to*m ifiro ^ j 
j t v?~u ffitsi cits w i 
4 * TC5f ~ J d fate? fiV i 

^ T-fifat ftittiw i # 

*t t'ft ® c eg s $£«*!— 5^r *’tt'®?rHsr 

DxW. 

H xW«m x T 


> H. P. 







|H-4* *fc «lt$tttm Ptsp fld (Slant distance) ( 

•{ W-*r$* Jp*f 4 «»s! I 
jjr-ftftS fi[ntn*nw i 

«rd5r*wfe*i wic^srj cer«i ts^t r 

( fifltotarMiPij * x Wwioti 'Tt'frr UI) .____ 

• H-r. (^nteiti)- 

9 C 

W n ce*?r 

i 

<Wt* Wow *W. ■*» Wtvt >re «=n «HW ^itow Wt, ■** Sf*ra *« «it 


'i/b Ifo 

8* ■> 

sfii 

f 

* 

V 8 ” 


>1 ” 

*» „ 




* ,» 

V* " 

•« „ 

H ” 

f * 

«> ” , 

' ^ M 

>* ” 

* , 

e/e 9 * 

** >» 

H ” 

* ii 

V* ” 

^ »* t 

H ° 

8 k * „ 


MENSURATION FORMULAE. 

* 4 
In the 1 folio wing formulae : . v denotes area ; S Surface * 

V, vohime ; a, b, v, the . sides of a figure • h, the alti- 
tude $ 1/ the Slant height j R and r, radii of circles. 

Rectangle or Parallelogram, A = ah. 

Triangle, A » & ah or »*/ 71(4- a) (* —7) (#—«?), 

, where **= i (a + . * 

Trapezium— Parallel sides a and b, A = J {a+b) h t 
Circle, Circumf. * X r • A » x x r s , or * (R* - r*). 
Ellipse— Semiaxes p and h f A =• x x ab. 

Prism S«2 V »a&?. diagonal -f£* +<?*' 

Cylinder, S « 2» X rh -H2* x r 2 , V = x,x r* 4 
Cone, S**’*ml+’*Xf i , V^^-jrxr 3 A 
Sphere, S«4*x»“, V « J xxr*®* 5236 d s * 

Ring* S«4* a Rr, W5** 7 * R. 



PEFINITIONS OF UNITS- 

(FROM SMITHSONIAN TABLES.) 

ACTIVITY. Power of rate of doing work ; unit, the 
Watt. , 0 > 

AMPERE. Unit of electrical current. The, inter*, 
national ampere, "which is one*tenth of the unit 
of current ,of the *C, G. S. system of electro- 
magnetic units, and which is represented sufficiently 
well for practical use by the unvarying cu/retft whidh, 
when passed through a solution of nitrate of silver 
in water, and in aocor dance with accompanying 
specifications, deposits silver at the rate of 
O'OOI 1 1800 of a gram per second* 

The ampere = I coulomb per* second » 1 , volt across 
1 ohm - 10' 1 E. M. U. * 3 x io° E. S. U. ( E M. U. 
*C. G. S. electromagnetic units. K. S. U**C. G. S. 
electrostatic urits). % > 

Amperes * volts/obms * watts/volts. 

Amperes x volts -- amperes 2 x ohms « watts. 

ANGSTORM, Unit of wave-length asjo* 1 meter. 

ATMOSPHERE. Unit of pressure. 

English normal* 147 pounds per sq, in *29*929 in* » 
760-18 mm. Hg. 32* F, * , 

French normal* 760 mm„of Hg. 0*0*29-922 in.* 
1470 lbs. per sq. in. 

BAR. A pressure of one dyne per cm*. 

BRITISH ^THERMAL .UNIT. Heat required to 
raise one pound of water at its temperature of maxi- 
mum density, i*F.» 252 gram -calories. 

CALORIE, Small calorie *^ram*calorie» therm* 
quantity of heat required to raise one gram of water 
at its maximum density, one degree Centigrade* 



C*rr®^r 




Large calorie «* kilogram-calorie ■* 1000 small calories 
-one kilogram of water raised one degree Centi- 
grade at the temperature of maximum density. 

CANDLE INTERNATIONAL. The international 
unit of candlepower maintained jointly by national 
laboratories of England, France and United States 
of America. # 

t CARAT. The diamond carat standard in U. S . — 200 
milligrams. Old standard 2053 milligrams = 
3’ 1 68 grs. . . 

The gold carat : pure gold is 24 carats ; carat is 1/24 
part. , 

CIRCULAR AREA. The square of the diameter* 
J'2734>< i true area. 

* f 

True area^ 9785321 x circular area. 

COULOMB-' Unit gf quantity. The international 

4 coulomb is the quantity of electricity transferred 
by a current of one International ampere in one 
second* 10 4, 1 E. M. U * 3 x io 9 K . S. U. 

A 

Coulombs = (volts-aeconds )/omhs - ampers X ^conds- 

CUBITS 18 inches. 

« I 

DAY. Mean solar day <=* 1440 minutes *86400 seconds 
* 1*0097379 sidereal day, Sidereal day* 86164*20 
mean solar seconds. «• 

DIGIT. 3/4 inch.; l ie the ‘apparent diameter of 

the sun or moon. 

DIOPTER. Unit of *‘poweV’ of a lens. The number 
of diopters ** the r^riprocal «of the focal length in 
meters, 

* » 

DYNE. C. G. S. unit of force* that force which acting 
for one second on one gram produces a velocity 
of* on^ cm. per sec.* Ig-f gravity acceleration in 
cm/sec sec. 

Dynes *wt. in gram, x acceleration of gravity in 
cm/sec/sec. 





C^M tS^ T**|^s«*fi 

■_.*' +\,*+,u 1- -Vrv t\ *V.-W V* *'j* ■'•*■* /'■'i/*'^ 

ELECTRO CHEMICAL EQUIVALENT is the ratio 
of the mass in grains deposited in an electrolytic 
cell by an electrical current to the quantity of 
electricity. >■ 

ERG. C. G. S. unit of work and energy® one dyne 
acting through on ‘4 centimeter. ,, 

FARAD. Unit of electrical capacity. The inter- 
national farad is the capacity of a condenser charged 
to a potential of one international volt by one inter* 
national coulomb of electricity* 10 — M E. M. U.® 
9XI0 11 E. S. U. The one-millionth part «of a 
farad (microfarad) is more commonly used. 

Farads = coulombs/volts. 

FOOT-POUND. The work which will raise one pound 
one foot h?gh. 

FOOT-POUNDALS. The English unit of work -foot 
pounds/g. [g. — acceleration produced by gravity.] 

1 

GAUSS. A unit of intensity of magnetic field * I E. M, 
U.« f x 10— 10 E.S.U. ’ w 

GRAM-CENTIMETER. The gravitational unit of 
work *g. ergs. - w 

HEAT OF THE ELECTRIC CURRENT generated 
in a metallic circuit without self-induction is pro- 
portional to the quantity of electricity which has 
passed in coulombs multiplied by the fall of poten- 
tial in volts, or is equal to (coulombs X vo lts)/ 4 ‘ 1 81 
in calories. ■ 

The heat in small or gram calories per second ® 
(amperes 9 x ohms) / 4 *i 8 i « vols* / (ohmsx 4 *i 8 i)« 
(volts x amperes) / 4 ’l 8 i * watts / 4 *x 8 i. 

HEAT. Absolute aero of heat— 273‘I3°C.,— 2i8*5°R., 
-459*6°F. 

HEFNER UNIT, photometric standard. 

HENRY. ^ Unit of induction* It is "the inductio 
in a circuit when the electromotive force induced 





* S ' ' * 4 V . ^ , 

in this circuit is one international volt, while the 
inducing current varies at the rate of one ampere 
per second.” « io? E.M.U. - 1/9 x to — 1 1 ft.S.U. 

HORSE POvVER. The English and American horse- 
power is defined by some authorities as 746 watts 
ami others as 440 foot-pouftds per second. The 
continental horsepower is defined by some authorities 
as *736 watts and by others as 75 kilogram-meters 
pet 1 second. 

JOULE. Unit ’of work=*io 7 ergs. Joules = (volts* x 

• seconds; /ohms ~ watts x seconds = amperes* x ohms 
x sec ‘ 

JOULE’S EQUIVALENT. The mechanical equivalent 
of heat «4 *i85X io* ergs. 

KILODVNIf. 1000 dynes. About one gram. 

KINETIC ENERGY in ergs -grams X (cm. /^ec.)- 2. 

LITRE. The quantity of* pure water at 4 ; C (760 mm. 
Hg. pressure) which weighs I kilogram and * 

* 1*000027 cu. dm. 

LUMEN, Unit of flux of light-candles divided by 

solid angles. * 

** 

MEGABAR. Unit of pressure * 1,000.000 bars *0*987 
atmospheres. 

MEGADYNE. One-million 'dynes. About one 
kilogram. 

METER CANDLE. The Intensity of Humiliation due 
to standard candle distant oae meter. 

MHO. The unit of electrical conductivity. It is the 
reciprocal of the ohm. * 

MICRO. A prefix indicating the millonth part. 

MICROFARAD. One-miKionth of a farad, the ordi- 
nary measure of electrostatic capacity. 

MICRON, Qne-miHionth of a meter. 

I One-thousandth of an inch. 
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MILE* Nautial or geographical -* 6080 204 feet. 

* 

MI LIT. A prefix denoting the thousandth part.* 

MONTH, jThe anomalistic month « time of revolution 
of the moon from one perigee to another » 27*56460 
days. 

The nodical months draconitic month** time, qf re- 
volution (rum a node to the same node again * 

27 2! 222 days. * 

• 

The sidereal month - the time of" revolution referred 
to the stars - ^7‘ : 2i 66 days (mean value) hut varies 
by about three hours on account of the eccentricity ‘ 
of tiie orbit and r ‘peturbations/’ 

The synodic month = the revolution form one new 
moon to another ss 29*5306 days (mean value)** the 
ordinary m?>nth. It varies by about ,13 hours. 

<OHM. Ijuit of electrical resistance. ihe inter-# 

. national ohm is based uppn the ohm equal to 10* 
units of resistance of the C. G. S. system of electro 
magnetic units, and t( is rcsprescnted by the resis- 1 
tauce offered to an unvarying electric current by a 
column ot mercury, at the temparature of rnejting 
ice, 14*4521 grams in mass, of A constant cross 
section and of the length of 106*3 centimeters.”* io # 
EM.l = 1/9x10— # 11 E.S.U. * 

. » 

international ohm * 1*01367 B. A. ohms *1*06292. 
Siemens* ohms. 

« 

B.A, ohm— o* 98651 international ohms. 

Siemens’ ohm =0*94080 international ohms. 

PENTANE C AMPLE. Photometric standard. 

ir*» 22/7 = ratio of the circumference of a cricle to its 
diameter = 3* I41 59265359. . * # 

‘POUNDAL. The British unit of force, ihe force 
which will in one second impart a velocity of one 
foot per second to a mass of one pound. 







RADIAN® i8o*/ *= 57*29:78* » 57*i7 , 45*-*2o6265 # . 
SECOHM. A unit of self-induction ® 1 sec. X 1 ohm. 
THERM «* small calorie ** (obsolete.) 

THERMAL UNIT, BRITISH * The quantity of 
heat required to warm one pound of water at its 
teipperature of maximum density one degree Fahren- 
heit *252 gram -calories. 

VOLT. The unit of electromotive force (E. M. F.)- 
The international volt is '‘the electromotive force 
that, steadily applied to a conductor whose resistance 
is one international ohm, will produce a current of 
one international ampere. The value of the E. M. F. 
of the Weston Normal cell is taken as 1.0183 inter- 
national vo^ts at 20 0 C. ** io # E, M. U ** 1/300 E. S. U. 

VOLT- AMPERE. ** Equivalent to Watt/ Power factor. 

WATT. The unit of electrical power® io T units 
of power in the C. G. S. system It is represented 
sufficiently well for practical use by the work done 
at the rate of Pne joule per second. 

Watts ® volts X amperes = am peres 2 X ohms® volts*/ ohms- 
(direct’ current or alternating current with no 
phase difference). Wats X seconds ® Joules. 

WEBER, A name formerly given to the coulomb. 

WORK in ergs ® dynes x cm. ^Kinetic energy in 
ergs grams X (cm./sec, ),*/2. 

"year. 


Anomalistic year* 
Sidereal „ < 

Ordinary „ * 

Tropical 


days, 

hours, minutes. 

second* 

■365 

6 13 

48 

.36$ 

6 9 

9 ‘ 3 U 

365 

5 48 

46-4 


same as the ordinary year. 



fivq f*Wl I 

i 

(^s>>8 *ttc*ra * *nfe) fasfafrs fwi **i I 

> i wtw tict >v wot jjjrw c*tr c«iw *c*Tfa 

5ft^t 5 T«it*m Rt i mf»i^ faw wrwt ft Rife 5 £hpt;c*TR 

c*it^r* 5 tT'ft 5t»ntff5 to ri i 

* 

* i *r$fa ?r«n *rt^t 5*rtrc*i* ?*fan fa 

« * 

crt^fri fafas srn? qfa wtiR^t* «r» ^to***faTfai w 
Rre (*) c^tr *1 «9 toil *£t®r wt* «tw« *nto 
<w3t*T«f Rus *w$1 (o) c*tr Rito Tl *!#f ,-Jftfnu »sr 
*ftc^ *W «nfto I 
* «d ; fa -srct^mR^fa fvji 

W* C 5 ^ fa *TW WOT UTW 5T*fto t.. N 

A 

w\®^r? 5tr-*f i 

si Rrifa ot wot tor c*tfci stwctfnrto 

ri ftft Rtfa* toi Rifa f"fat* *w Ritfa <$ot 

5TWC3 to RI I 4ZW ^rt^cn 1 ®! * ROTfa *jrto 

ri i cRtfo ot* *tto fsut* rc® nr*t»r^ cwwf® 

wj <*tfto i tofe rTrtr wn ^ ^rftw <sot *tfaw i 

t I CRtfo ’Tf^t* Rlfa* 5tt5l^tf»wr fsttfa® <2**fT%<5 
• » 
c*f«rfc?ft Rt*T *Tfto I 

% t Tf% 9f^CR% CRT&* 5»!CR? *RJ 

fro «st* ^f*r? *fTtoR, cwrtf <«*Tto *$& 

<sn% ^OT RTt« «OT! ifcw | 

4 

**-CRl 
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^ I. Oritel 5T*T$TO 

fawq fa^l *lfo **lfa«1* fafas f^t*R «&!3 ntfatfra | 
<& c*+z tr farm sifftm 

*tfa$ *ftfaW i 

tr | <£& fa*ffa fa^l GJStfire 

fsflflr 3rVtq ^•• v frfvl *f<fr$ w^if'9 l *lV& &3i*1 

k> ' 

■ftfa sfcsl *fTfat*i ?••>, $t*i *i$j$ *nfa® i^re *nr'i i 

S» I CSfaosfa Wtfat^ fa =JT* *IE* faff* C*i% *rtfarcji> 

<£$ 'srr^ ftf^r® fro* ^pfac® *ir f ?rws? i 

>• i faptol fmiRl c* c*T* *ifo»w *fas 

fa<n *fa* ^ a cvr w^ft fa rnfiw w«i.‘ 

•rtSwiro *U ir® i towsC! 

* 

^rc»i *nfat§fe w* afaro *tw«i Ifes 

^f«V TO ^ <5ft*I *TiTO 511 I Tfttiim faFT^J 

* 

*t»?N TQJtfac^ nniW ’Sfas SlfTO *|fi3R I 

- ' * 

»N 

apfr-pgs^l -35^^ CS?lS^J 

k 

^srfe<^ . f=35*^f*J fas^rs? I 

( 

( Vs>« *nt?RI iSH <«fSKfM faSSfrRia fltstfira ) 

i 

■> i *f»wt«t *fa*vatc** fa^t cafaeifr «i Gift's 
<*la ajfo* cafta Wftw a far® •iiffek ai i afelift fra 
*1»[*1 <.artorc «?aj ^ frw i 

* i ftfltwi (fotat ttfofos *fca frai ai#t wi«* *tw 

atfr* ^frflanrc* *!si?ps i fra < N §t*i i 

« l c*frfctil aa? arSfr c*ta iftft wro *$n ai ■, »m 





c*rrt?^r 


n «'■'*( \*\r 


arf*n ii fast «ii. tfa snr* fa fas p|«i 

**£«! « fafre 2 f*t» w\ <tv*\ < 2 fm«R I 

8 , Tttf *rw »ir*ri 

*rw* « w *rfa «rtret* fare i c&s 

» 

* *re wretws ^fare i 0 
•ft *cqr $ ^tfww* ^ *kpi <*tc*iT* 3ft*rfasi 

irrfare w i 


*1 SfcST* CTfSTHT ^1 f*Vl W ( *<) Sffare -41? 
*w srst^re i 

*» i ^fa* fa*fe # ®rfare*r njfte c^f* 

Sfat^re 31 I 

• cm*l *f*4CTM>* C3tC>3 t *<p«i •n5C J l«i *®V «>fl, *J^1, 

^T^sfc, cstta at^wfafa., tetfij, qfr, it 5 ? « \ 

&W W1 C^ffo <Slrej* qfareH 

dffW fa^, C*tfa qfa*q fifa 8\ $T*1, *dfT^«$ 

^JI&? *tfa*33 fafa * N frpFl, '3FRRT*I, fejtj% « qft 
wfare 8 V fct*i; *i fcnwtv c*i cwft *tfare« 

8 n fafa cr i wifir* *ffa^3 for 

« N %1W\ I TO91 WJ •It^pW ^fa^Tfare fsiCV i£J^ fol 

fare **, nro ^reaR ^ftre strej* nt^CTi «i3j * # \ i>t* : 
•firctJfl *trwfi i^r^tfa *rtftqren <*t«ra»fo[ ^ $t*i, 
•fft^ 8 X frr*i i * <*t&* *it*re»wT*CT"i 

<?f C*T3 qT$PW qtf« fl <®tftre «lftWftfl* 
stvtit « rtfaOT ^Rrftre fi < 
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CSTtS^ 

, * -w . * - ■. • / 

1 1 ‘ ?r*fetn >« Jtt*t»n! 'afa* c** c*tfo stature 

atffaa sfi i 

► i c^rrfe^r *Hft f* fofe *a* *e*f *p atfa slw 
fTO *ltfilW ^1 1 

a' i * aret* amt' fat iftft mafai *$ca i w c*ta 

'Sftfr* «rfeaFa *fal5 ?U*I <5tfUI* «fta atfaal *1*05 *fHl at* I 

c*ta $j*ia fin «itf^ staler® atfaa at 1 atataq fasafTr* 
^aeatflr w ■« *fl*t *fai c^iar sta* 

WU5 ai | 

>• i <acaj* stfsa** ft maa ^srfr^ c** f.ti&a arsta $aa 
^ 77rfn < atfasttfata at i *a fit$t*a? at ctca *ttca*r 
i’ sns aifec* aafai a^ta atf*re f*ca i 

i cam* aai‘ catstca^V at^eta fa^n are cats f**r 

4 

fa^tfiw ^arftta'^tfl tt»rt$re ftr.a I 

i 

:>{ i ttfta *fa«t fa* aflm ’lift stature ftca T 

c 

y^ ajaatat canasta* 'Stata fr*tai afa^a *fa* 
ifintsfl *** % t[WfC* Wfat^r® atfT^tfaia I 

^si tnfaa w% *na to*&t faat *rcwi aaww 
^ata *ca*1>t §c*t *ai eta i 

( * ) 'fotfir, catH srf® avu tpata cafairft *fare aa, 
faa>s&T*ii 

i t ) fcitiarsfaa** flWm areata <mta <a«rta ft*, 
ffal Sfcfare «f5l nJW IfC® at I 

i a ) $Ttfaf*$ta arft® c*Ta<frrtfa 5T*rta ata ai <$a* fa&tcra 
tttl c$t*l ttfro fata *t«i ajite «w a$re ataj ate* i 
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C*Jt5-§ 

( n ) -stfawi stfe ntftcs <wi i «r$w 

« 

<&'* srr?*! II* I ( fy’Slftf «fffwcn ) W *1 *tf<5 5tfa 

faftrfc i f$ro « nttm* ntfos cnew 

CW fc*f 2ffe fngrf* lo/* fallen f*C3 I f** 
4f Wf* e nttn nft *\V§ | • * 

( 5 ) 2ft«rw sm fsnfa® *tfiif1 «ftfarr$: nw i 

cnrfa &nfa<» nwc* vww fw cnifes «fa?n 's cmto nfa 
>r^c^ Uw fwt* T*m, wmcn fei fnfas win *n > • 
=!pfin^t$i *afiic*w ’WW'B 

i 

> i n 1 ^ *t«i c^t^ 3 fw *faj wi, jwt ss&wr* 
am* nwtfs ^lat* *h i * • 

9 1 ^mi* *$z*\ an«iCTt?jf «m q# *fcnn 

n®$ wfk* i 

*1 *ffiWfJ| *W1 

wHstftfet* w:s <wi ^raw wmk . ot ™ i * 

« 

8 | Wt* i\*tm ntfm new *tfaw «fl*s $»i wates 
nwwt^ii ntwn WtSi* i # *tfiti »^w 

<2Mn *fca, •*** wmws fen *fk* m i 

« i ’ttfte cafafcrlt ww* ftf > ^wt »ww jfr c^trs* ** 
*?sn *rr#lc« *ffat« w*w i 
fsifafas %*m »IWW f^WSW | 
ft*lH? ftc* PIT? *I«H I 
’nrefet « *iptc?» ▼tfj ** i 

«T«1 »ffilftt *tc? «HPf <tmi *f*j1 *T«H i 





C*7t®^r *N*3§*!5 

c*T 3 c*»rci vrt*, cs^itvra *rp*t ?tt»i >nr 4 wc*rr*rt 

*TVl ^Kf <i»5«1 31 flftftn *1H ^T$t3 I 
*W* C3T$ fl^t* TO TO 8p 31 *3T3 | 

femrft ?^T5 cto 3t3i $it* to c*nre* 3*r firit 

*fT#t 5tflt3 I 

§it^r i 

nfa* mtoCT* ^fcfas* ^faroi-faif^^itfafite* tot* 

» 

s»rfe c3tfo 5rff^ c 33i rr or frrrw fara ira— 

> I * S^aF TO, $C*1*ft fWt 3rSt3 -xy C*t3 * *tUtfr* 

c3*nf3^T*! wst* stfcre. 5tro 513 forfait* sc?, §1 <®n *rt 
^ fayf% bt tyf fcfel ... v . o. N • • 

* I 5^*57* *13, fc^Jtfc— f*^f% 8« 

^Cl>* < ®rf^T3F ... ... . .. *8^ • * 

* I t TO, tvSTtfif- f^fsTOtC^ 3?«m 

Mora *3 * f*« fe St *£$* TOT ... ^ • • 

8 | t fa&r 5tf»T5 F$*S3F « 

31 <^3riTft*T«f 5Tf»P8 faT51F ... ^ . * 

* 1 f*53F, tfssw, *1 <i«wrt to 

FW CTOtf3*t«l TOtl 5tfTO *W5 >,' *. « * 8 
TO* W? 3W ... « ... ... • * 

^ to sfarofw i s*i 4rrit TO^ffcs *? i 

c* cTO to 3ffi* to wtfara ftw TOf^r^r 

cTO **l fro i * 

*«13* ^f£3 fejtfa ifT^t *C*T* »OT 
C*te fTOl f%3 TO Stfe Stlffo $*t* * N FtOf f*t*5 fi | 

^ ^hctoto IIN *w*ttt*TO «rfro «rat fros *i i 







^srt^C 5 ^^ * 

* 

fossae i 

i 

1 7fom\ cunt* 

C«Ptt51 

| CITS * , 

«tfiTO f^-^irp i I ,f*,^rsi st* *ti ■ *> *ip» P * 1 

"111ft C*t?-**» ^'' vfr*TO ftfC*? *«--*«* i 

cwtstitutt •tjviwt?. 5 K— ^"S^i | f*pitlW5*^5t«ift8^ c*Htl I 
f|$ I * I fq$ $tl-*-'®*> C^ll^t 

CftSi c^T^-^Ttf^ I? i j f |vR r.m?ffl »lH**»t* J 

fttftfnOT *n 1 I cvtHla cits (tfffiW 

ci*? c^f? — ^it 9 nciit*t ®? i \*c\w*\ — ***, o)ffl Gits * 

fararc c*t?— fartwf i j fvcttfwt art*-** fan cit i 

^ c*tT ( «t? ^W-s ) ; Wt®«? -it&*t#i *f^ 

; Ju^|tfHf^ ft? I i Cltstus Ttl— 1 w ^ 1 

it! c*t?" ( **wt*re )—?*$* *** c m*itt*t' fti— crtr>i J? * 
ntwi j 

»> . fait*** J 

mm mfri m- v. <*«* «* «*""«-< w ] 

Iftfl fff- * 1"^ 1 i ■ , _ r-1 

ffafitcra *H— *** ?tfiww Cits, I j. it?— ^ MTC^fl *IM 

«itl, fa, 4,*-c6tafl?l at® * j**mrat«tit?— *t 3 $ c*ltc»!» W* i 

4 , nt , ti ttw i it? ( <^ a y~ 

«t? sifa?. fa, sitm ^W‘ • M-ratel 

M , *FH *t? ( «& f 3 F««Crt) — *lt«TO t 

« vvn - 4 «* til * rtfr'lfrWKHI** 
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ntS ( jk*i™ 71=1 )— ; oft* (att« nt*n( fiwcn IS i 

m*i' f*ipnr|— ! Tfom It i 
crotwi att ( 7 m )— * t$*— dt«wt pi® i 

ttMa cat® i aiteM fantia « i«w? 

mm®! aft ( feat* ftcs )~ 1$ ! 

fttt^idrtr fswfc i faattfl fawtls— f%sa It i 

arosta aft 1 ( c*u ferns a* faatta— ®ai cuts ( wt^rts ) i 

c*f leant ate* i fsmr - «wk cagai amts |t’» 

"5®*i atfc— fafwarta i 

f*T*T$*!l alt ( ^a^tlas *ft»! )*— | 'Jgf • 

I' facial ! 

afwas 3®ii att* ( a«*traa Tft )-- ! ^ iyzv %— aaata » 

i i exists i 

f^a^atfc—cmt' Wnrtaa a^a \ | 1 

affl* aft— 4* 71? yfts um « : frfmfiwt* eit?wH-^ 4 ®imcsre, =»* I 
*m cs^wb. «?ft aic^fafa ; «»* c^tfsmi wt*. i 
^e* i i *Tc<fa fate— ®t»wtW1 c*tata . 

I *, ^ c ^* 1 1 

cnnftBi fmta.*M 3 rti ' , ®’’- nwM '’ 1 *” ^ 

•' ; r*tw I 

I asfo't atta—aWtia* & 5 t* I 
m*ifssa fawtia—* s»t%*ata I t 1 i ^ attsa— *tteta i 

faratft— ^tfaaa cats i ; cwrtw*! cmttte— e’Nfvla *i%w t 
*Hfaat®i fanfeta-statHt Vis it i | frfa * n* mn' i 

OT fatattB— »>*! 3m C3t®l 'Ctfrtfl* ’•if^T — ffwi 
»( sataV^a ) * c*fca i 

jj-ntits facatta— ofaart cipj i cro*tfsai«i— asata i 

4 *rtei&ta fw/s mtcam - dfaft att^fc— testa It i 

c*r®t i 1 fasfam— csfaft i 

atfsatte facatnr ‘ ( atti-afte )— * fH— lit® cat® i t 

, * * caarefeats— i 

arfa^fasta facatta — 1 tfm ft i csttrfa^it*! attSa-terts i 

iFtia * 4 s*tte; i taia^a ( fn&attal*! )— c*t?*p i 

fafva*p Piwm— *rtf Vita iTtcs* % **{ yW[ 

cat® i J - “nf^ wtw i 
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*tff at* *wnr~-fw*pi cat® ornpt- 

o'TC¥l)i # ; 

atfe fife I 

artca'fsnfa Btt6 # — w srtalaata 

i ♦ i 

«rttT *atw— ■ fife i 
a^nfara vtfltotfe i 
fk^at ai Jf^^f^i-— I 
cfewfa^ir-fafcfe*) alt 

CSlJatfl fs^a cal® | | 
f*r^%t*tfel i 

vfa tl*a *t^atSI— f ftwhm i 
STafW at^^t*— CSpl Wfl I 
•ta^at* *%3 --$!*! 

( $*fet^?3r ) I 
CT?® *>—0*3® I 

•5»I1 fat«6l— Sat^fta , 

«faFfaat? 'rtw, Hij~ W 

^*fetfir* 9ir =t*T C?t® I 
^*lft"— fa$a<ja | 

TOWt**— amt»ta I 
*5 x fa«fci -ntufHh 
jfttta*! 3t*i*r*t* - *4s*tf*n fifen 
CH 9Sfc ffaSil— ora i 

cafc jj'Sjf fWl — >«*k ®t**t$^l 1 
fata I 

*it©ri i » | 
>«•**? atfflJR cat®. : 

3®at*Ta I » 

- w wtaatfe OR, a®at*ta I ; 
* ♦, i, ♦. OR I 

; * o*t fife l 
3*itf*a <1^1-50, >•*:?? ffe**ta cstif | 
( -*»ramfirc*a wi ) i i 


C*Tt©^ f a *t*l B9 

.. \ W ■>-- .. \l"V - * ' * —>• 

*Jt*l1 l % 

TfflW C$4 CVtatfe'Ta— !►*’ iflWTOH 

i ntafa* fe^tfe'csi^— • **«k 

«»n«fi at®. 

* ^tfatta »r3jt cawefsata cat® 

« fefetfa ., iM! **V8'$ at® I 
8 S*fettMr1 ii ««*t* c¥4f*i 'dtaf at® 

« 4*at*<3;a ., w *fiw v ;at® i 

* 'esttft# „ i**r satfe^fc at® i 
i 'S’-lfetSaj ffe ,**W 'Mtfeta* fife I 

* *tffya ,. »&\ j at® i . 

* ittc5'«t fas^imat ftc®'* fas at® 

i» fk^a „ i-«k cat® i 

>i rwretaW* ,. fife i 

u fetf*it&\, *»** ail at® i 
fttfa* mV is**?* *48itfiw fife 

>* ‘5t*i»l1 „ 8*»: ®t^‘««i1 c®H i * 
>**it* fife " 8-»*r *Tt* fife i 
afe»aii „ i=r at«?n fife i 
a®atwta w *t^3rf*f a%*a c»w i* 

>i atfafa „ ca*rs*it at®, tw 
*c®«i cats i 

itr afaai «r?* . >a: c*tjrtfctf at®, 

( cacfl^fa ) i 

>* afanWfeT. «»■ ®tf1 cw 

* efts » 

calatwta , fmtai i 
** 'sat^TT.a „ ^ P 1 cat® >rtfea » 
ntf*rv®8Ti **5K cvsrtw «nf at® i 
*» lamu cf?tA atfH or 
*« cwtst^’tc^l . fsaflpi "^ta i 
^ vt^rija . ♦14 art4 c®ma i 

a* tfvii fife *ta*tf |ife»« ii'# 
«Vf»iti cat® i ♦ 

t»i <t«1 • i’ Cft*^ *at 
ftf^i at® ( a f w ) \ 

Ttfast vt K\ > ^Waa cJRflfe i 
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> I WJta *JW** I ! 

' j 

* i fotwrc 4fafa$ cats i ( 

o i *t«$i i | 

^01«* 1 | 
<jfa ~ y t« cat® i 

•a 

tv*fat*i Hfa a jit — 5*^i> jt$b Is 
$$t«JWHt®l aitfa* TaFttCV^— B-r : 

swe.isij 

*fa?tf l-vSlJntai aiTT— I 

|5. fa*t4ta fafet l ' 

IttfajW 

4»lKWtW aiTf-~«H? aM«| 4$C5a i 
st^fa'aiiv-'fffaaj |s i 

Stssfa ajt? 

|afa 8-1 WU 

iwtatai ^nf*-i'»*i*v i ; 

H 49 * aifa— ! 

ajfa— inr jFiy« t IS i . 

«ns N anv oi > St*®! 5 ' " 

fats ajtr f»is *» aw IS i 1 
4* *m*T$ ®m- : 

*1®^ Wilt* i 

, ( ^sfin^s ) ■ ' 1 

C^t®1'®C=S i , 

W®»n - i | 

*ttors i 
c«wi ats— » 

WW (-'^SW — $TtT «fe I i 
nrf^*(f a— c**faTfa*t \ | 

ytfWi-Wsi i * j 

Mst*tr*— *naf®ita cat® * ^tfa** ; 

catena ort^.i ' 


«<?faafajta--cw , *fsai i 
cafaafatSl— f-isfa*? c$*wa *tttf j 
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T5t*q5l :— S^-CMTv, fftc^ J>ifs9 &T»lt$ « f«OT *tf^5 
facet **1 i , 9U ^ppi-wcfc* $*i* owfamifr ^rT^l if® i 
I *8*'* *tt^^ I $<*, i^tfft *,$*1 *IT%'8 

~J|^W3 5t<m >«*» fc 9 lt$'9 &T*t *f£v5 I *P51tS* 5W9 >*<M 
■ ^ 

«rr: 5W *rc$ I tfo c«*mts?j9 s sbr — *»*»> *fi^ i 

^rs£caq**fo ^ri ^f^’srW^fo ;— ■ *o 
tfe», jj^ot fats* ^*ii^ *!T$faj-8«ii. t,*, ^im fiww 
*WH *n*}9J— oV«i* tfa, TO M9 f*CT9 f~TO fo 91 55^1 « tfa», 

J|Wil 5tW %m°l—i\r tf$, 5ms fa^ ft— 

* 4 

tfa>, WTM 9J|C»H *ffawpf — 8* tfa, StltCW **Tjf 

'^HPI — W tfa, 59$1 — >*> *!► tfip, ^6^1— €8 I tf$, *fa 

1 

StCS ^5t— >>£ tfa* I *fr ?tt$ fc-^TOT tfa* I 

, r 

4$ Srtft c*T&tsj& o >* * *s*n *fa 5t9 *fes ^irg i 

<w tsi o ftt I 

<at OWOTC § T^fa 9Tft$ <*t9'9 *ETO 3*t9 $ -§t* 

^ ^ —I 

07«fl 9t9 I ' «TflW*lR *t* ^fanil 

^fclfTO S^«T JR1 I 





csrt&sx 


"IS C^tC^I^T §C®*rf^t^ 

^ *f<*n»r c*fd>t*i c*nfo *tn§t3 fa** fw 

• ~* 

*& 3$^ i c«j^tw 's c*tri»T«T 

fagg f*| gafl ^rjgg^MTM faplg3i 3*31 ?sf*i i 

^c*rfNL^ ^ist^T :— ?t*7f $ * w gfafa # ^?tr® 

CTC^^ti 5 ! ^JT^tfu 31 ^tfWi>l3 ^tts, 3TflT*TO: 

^pts 33$ cst^N ir- *^-5 ^oo c«t^i * ^R 31 s*R 
c*r ^3* C3i1i ^3* <a*R ^tcs? f 

3iMa, v 5 (^twi ^1 *u$r gigfafc 5t# 3*1*313 oti^r $g i 


<*& gjtferrsra gtwrs: «•!%• an?*! ^f^t &fa<i3 gr^fe fafes 

i * 

m*, 43? *ffl? ?f35 3>?T?1$ *?33H 3jrR&«f»lt3S Ff^r 


*frll3 ‘2K?rgR S>3 I UQf *F15 'S *fW3 3HR3 ««C3T«!3 5* 

• • 

31, y*SK 55 (C3* 51*11^ fat*f3 r.^13 ^ 1 JC e lJ3 '$£31513 5*3 31 t 

<21313 ^1331 45 C3 55'tC^ *I$3l *ifg3* g3 31911 5D3 31 I 43? * 

3rri>tt3 *f»!3 JfffiW 3$ ^3^*113 *f*ra ?3*. 3^*1 

§31*1 3& ?5fl1 3T5 i 4$ 3JtI>t f 3 3?«1 3*31 3^ 3W3t« 1 9** 

1 

spfs^f* 3ji5iTi«fa* 3J3H1 3*ri>j»n<i 313513 wn 

• * 

fW ^T3l ^ 38 53 31 | *C«fcT*]tt33 315K3J ftlfalC33* 

. — 1 

*1%t93lfT ftfgw 31 *mwtt»1 3HSH&3 *11-31 m I C^T«it* 

faf3t€? 9 CW13 *fJT3l^TC*l *3J3^t3 *&£»! 9T3J fr*RR*1 *11-931 
3t$C3 * 3Jt$ff33 ^ *££3 <5tfT3 f333 »t3 Fl«f£*3 

i3W «K3f^3 1 fS**£*t 3{3$13 3rf3tf$ 31 *flf3C»l 

W31 '•flflfcc*? $*T3 fa 3l fW'gllKIlt 

3^»| 3FT3C3 <2f^t3 ^1^3 «5*R ^t-f ^ I 

*$?&€ tm (33* ffj 3f<^5 3|l!lf I 



'©Ob' 


g~^ ^fas *c«if !,▼ 
TO? TO* «fa ^faTO TO*I *lfa^ * «*T* ^Ffa 2f5*s? *lfa* 

4 

W TO, *!*»! ^5[falU TOJ St«fR %$T* '^f&Tfatfra W 

«*»?? « ^ITOS spR I $$ fm C+fl\W ^wf *1C* TO 

^f»m $*ti «T 5 »h to* 'srfa* »Nti 5 , «$$ cnci?t*i $t*if%* 

—I ^ 

*R*, ' £wf i * ^tc?m « C*Kfc W CTO:** Wsfa *15^1 

' -4 — » 

SSSTl* l $SICV<£l*5t (C*C$ t*l) CTtfo « §*R* 5tTOF5 TO- 
*\faTO fast* '«^f5 * *ii*6r to^tcti, csifo ^ 

« *?fe t*t* stcs i «a«rcjf c*tclt*i cTO* 5 ’toi totojiti* 
TOll* *W>TTO ?r*1 TOTO1 cTOitf* *lfa STO 

-4 • 7 I 

to ^ it *tfo* -toi &t*i «isfa to stfas toic* 

VfTO I C** C*S TO *f *1® *ftHTC c* f S«H C’ICIit 8 ’!) C 3 ?!!?* fat** 

* t 

stfal'R ®tR <4C**tOI 5t*tl* TO *f*C‘5 »PW, ®tt 
' c$ a *^1 St^TWl Stilts ®T*1 **C*5 fosjfa* «(far *t*t 

V ft 

TOf t* CNT^ Sfal^ll— TO1 TO **1 *S I fas 

jrfar® c*h*i cwi to c\ (c*tcim) ntfa fat*'vsi**ti* ctoti- 

9i«f *rfa fare *m to, *rs totsj *i*re r 

* cwi fastis a, <Sf «r**rts? sfare« «f^s «?*I5 s *$ 4*i*i 
*3 r? to w *fro c*f«n TO cq cstfos* fat** *lfaF ml 
TO*R *fa* TOtHJ 5t*1 *flj* C’ftffe^ OT »(3**1 *f*ff TO 
ff.-i. aft ***i to j fas (c?d*T9!) cst^r sr^snc^ * fcsfi.s 
CTtkw msttsi if» >itok sfisks cwvl to 

vt°/a ^t^ts ft**c*T r c*ftsii i TO’-e c??^ m, faro 

«ISfa?l SSTO. si^tCTl s CTt^i CTO *CT» 

ss<4^ «sl w c*fari sfel tosis 



>©o» csrrt* 5 ^ 

toto *rt#t n**\c* "cncfcftr tofto'.^ftit 

H • 

TO$T* **1 I ifft fa9T3 ^IfOT? 'Sftsfl 5Ttt W 

^TT&tfri Wttcwitos fa&i a*fto m i c^ 3 ^! *rtay « fc*i 

*T*ti strffa &i ^ *r *tfi5 to i $ cmfa, %wm 

>• 

<3*TC C*f TjTOI fto ftoi ’WTSprtft tort* 

*ttoi i tori * ^tw c’tt? t»i ■ i * /*tcw 

'* I J -* 

’SfT^'s <s$ a Pit's cTO*rc^ rift fa ’fate* ’if® ^fart 

*tto ^ftca, ^tof tofiv*caf*r 
<*tt TO 1 TO to 5? I fa* 

^rrltc^'c^ *?ii i 

* » 

•^t^srs^r^^t^ CSftS^ *ft^n I 

C*ltf>TCTO •ifato «*t^|9I fasjV TOt^jfa TO*^ 

0 • 

TO?to ‘JTf^prM-^rrfJT’ srfeisTO *nt»r TO*ta cto to i 

«ut *tTtt ■** ^Tcsm TOT ^ WtCT f to TOtt »lft «2f$ ft * 

nreto to to* wt* ** i *ijt* ^fals TOt 

sjfatre toto ** «t?i art* *ti wi Pvt artr® *sfi sffafi 

t 

<jw & *3111 Jflforyifssi TO 1 to wit srfatora* 

» * 

toi ws tort ^frt 3 T iftw *i tow c’flft.ta toi fart » 

—i 

tow totr *tto *trni i • P*muw toi to 5 * stfa* ?to 
<ra^ro *c*wi to tou* tin *nfft ^«°/ 0 ^ *toi -tops 
toi i to?* to owl to c* ^ aiw toTO *nft 
sfaTO ftoft c^R *rc*fart f? srn <$f *rjft <s*re* *ras 
c*fc5,tm toe* art? TOfttro <h* , to ^tar •rtc’j I 

^ ca, TO1 5t^T^ tfisr ^TftT Pvt ?to 
ws*. ^ ’Ttft wi «fl? Tft 





>0500 


*rm m* ant^t c*i* W9 ^ Ttet *ift® 

*ttfw 31 1 r fTI^* — ( T) ,J. Smith j afc *|)PT, flJl-^Tffln 
w*rt?T? w ftw vs vftvzw*, *Rt?i <sfc ft?™ ft«rw *c*r 
wrfrra wsv $rri fam c*wi *w ft?? Jr3*fac*f 
' *lffac?3 I 


^rfif 3 1 

*!*?1 ^ftj ^ftffS Ow C? C*t3 *R1 
Rftt »1tfWv ftn™ *H8t?3l 43! <7!^ **f C^t« Stffol fM 
fafrf'M? . ft?? ftp| 3fT3l ?lfow 'SR* JR? f«FH 
»S*f*TE? I C*tt« T*i *ft 3tftt*T 

?*?i ?^ *f®3, vi Vrf^t %fi fa#i*t«i s'sn *F? ?t$* 
• «rf*ftnrt *to?l <«3*i ?? c?*ri ?ts i jr? 4t**r Rfac* 

4 • 

yrt, ?V6t, court's ?i w &toi ft?t ft^tftte ?*ftra b i fas 
*irn*f *iTfaw *ft?i? c*h $*mi ^rnr^ *n ; 

*C3* jr? (Ttt^i « 'aPne faw?, viytwi vis? F? f 
k ^6t «rf* ft^w ?i?*rr? ?ri v*v$ *frt? ,*— 

W OTtW *ttf? «I?R5 ?&Q?1 R[?C¥ '*rwft$ ?m, 
flftr® & srf? <3*T{? ?tft? ^T5 ^fltSR *ttt? »T*S5 31 
*rrc? } ?i *$3 *m«f'<i / »rft? *fm ?*»ftrcw3 wi 

f t 

TO TO! *Ttra ntw'l ( aMtt %CF9 ItfttJ «««5f*IS *f«TtV 

ftcs , *ifi>t«w *iij«t »$rs =ii itn ) i 

(<t) wiw >n«tt **i»i oftsrotw <mw arcro mn 
ftfas ?ft»1 or«*1, tots «TOf*re wi f5H4if*re ftre ntn i 





^W'VV’V ^ V\ ' t * 


^rH5-^t^^TC«ti* ^5T^» 
* » * 

C^rt^l :— 7*»r 5t*n far! ^Ftc^r TO Tot, **r5 tf^ti 

*rtfTCTT <TO I <4^ 73t$ nq 71 <5Tto«r, TOrt, TOTOfl 

<SFf fo fa*St*M *CT to* I ^*t^5 '©’TO 

Jjfrs faf TO*l*T? x g?, Pll^T ftto to *®g 

'Q'Stt 31*1 TOj fafoi 5^05 *ftW I fa* **t$ wl C*K&T»T 

^fto TO* *icg to* wm ^ i 

— (Cafbon-Tetra Chlo- 
ride) :— TOTOI *t*fa-cfefe*KTOTSfc TO **tfc TO* 
1JSW5 I sW *TO ( S^ TO* 3>T* *? ) <4*? *** 

TOa jrw t$rs gisrM sr to fa* toi*^** TO^s fa to *s*i 
$*fa $* i .^1 «to c*a TO* i #ro c*lfai*P£ atfaSt 

Vfc«* l $*1 TOfc* <£F*sto S* 5?t <4*t C* C*R $**! *f*FRrf fato 
^P5 *fft* <4*t *TO TOTE** 9 ^^TOSTS fa*t’«l TO I <4*? 

^*r* ^** «*r f«*t* tot*) *toi $*te* sTO*i to £*t* 
g* *R¥r?tlft *TOM ST* TOl TO*1 «wf*w TO^t toTO$ 
TO I #!CT* C*TO TO7 <21 TO tow* g|f*TO fftffflfa 

fa* *r*c»!^ «mr '‘TOfa-c&frai-crot^* *T*t <aw i 

:*5P«T| (Filthy mix- 
ture) : — TO <47 SJTO^TO Nn? TO*f5 I ^*T* 

*T*1 mv\ *lffc«f To $to TO* ^*1* TO fa*t* 

*to TOre c*ri TOitw* TO*j ^fTO* sTOs TOi 
*^rftr tofas to i TO^Sht^t fix® w 5 <4** TO* ^toh 
<4*R« TOWI TO1 sjf^ 1 ! TO *l**| *f«fa*W 
TOj*tt i $*rc* cro-atH *f*i gflrt to* 7*1 wm i 
fft* ff*i <2i4'5.?t« ^»ftrPwR¥ fsrGrto 

*w 1 tijt tot* tow* nwVji 1 



«*« « 

f=n^r«fe i 

o*. i wttwtw (^t$4) 

<81, <** 


Iv®, 5*5 

*1* ( re) 

*•* 

— — «raf\5j 

*8 


*•€ 

’•reft Jft$r*3i 

5*, 5k 

j — 1 wwsftw 

«•( 

^■rr «t*r 

'9)» 

j fawn 

5*< 

*rca*iSN3i?fct3 

>*• 

i ^Prsta'ta rafc 

*5 <•« 

wfcrt 

555 

i *. •*)*, 4*J8 Kf® 

551, 55* 

arta^Hfet* 

kk 

«ftg wfsp 

*8 

— %t? 


— fctffiK 

1» 

« 

— etffl Pferita 

V« 

— fawta ( 

<•* 

— ^«tuwi 


— 

5 8 8 

— fwtnurto Plata 


— P?Wt*l 

«* 

— 3F$ 

< 5 / 

i f 

$fsa 

*. 18. 1C 

caf&a irt&a t - 
, — CTitfei crfspni - 

<i 

— WCW 

51 

a*,** 

— * PPl'Qt? 

1* 

— witgftfcta 

* 5*1 

— *4rKtw wwKt* t 

k, 55, >1 

— fritfat aw 

*5* 

1 


5*1 5<,5* 

«rt$B5*l Ptfoat* 

*« 

— &st*r 

* 

(art?) 

^s« 

— swra 

*1* 

— (*TtW) 

% 

— 3*6 v CWT <1 C*fsjfist*W 51 

wtwftwtnifcta 

t • 

w* 

— Watfas ai 

51 


5*« 

— * Pfarot? 

1$ 

— <qt*tnt 

)«• * 


U 

— atfint* fro 

f »•• 

-* ■«■ --it* 

<5, 1* 

<mc*if*w w 


— ®a*i «<wlS* 

<5 

$wm (cnftfw fft) 

*k* 

— » 51, 

<«k, <*• 

$ 

4 55* 

— GgTOtf* 5>t?J 

*«1 



— CTt^ (Gnome) 

*5 

«rr< «wwtt 

5 8* 

— ut^rr 5 ! 

5 k* 

wtsalst* tin 

5*5 

-* »cW c|T* 

« 

wtro* oc 4W*f*fc1> 

'H» 

1 A— 

— C*tbl 

«o 



'O'i&'O 

— «|lw oti 

— fru 

— fa** 4^f&* 

— c?tt *rro « 

.... TO ^'Sft 

— w u«l 

— »f*tr" TO*1 

— in 5«n 

— 9?5 TO 5*n 

_ ^t&s cut* «M1 

— ufoifl $H1 % 

_ ufatuttl 

— *ttw$i 

frortft *t *tM 

— uwytu 

TOW* 

*iuf nt«ft ftSt* 
twr«% ttft* 

swfvit* 

fctt' *1 *• 

^«fV 

auul 9 n? 9 t 

— 8prc w*i 

dTOCT$5* f*F®. 

— U5 J 

vi^urn 

ututczTO W N f*i* 

WR (weight) 

«Ut?f UJtfH* 


i {Sag 

'■■ — 

>*» 


i** 

*lr» f W 
>8. "8 
OO, 

>4* 
>>> 
***, «U 
)) 8 1 i*' 9 


>8* 

>«•. >«> 
>o 

X* 

>«•, >«> 
«»«r> 


Mi «’« 
M 

TO, ««► 
M 
))« 



'£'5c8 






; tf? « ifN 

5v> 


58* 

; ntt$ fa 

8 • 


N81 

: 5rt«f5? f^t=T , 

>8 

'Q fertfl *ft*^5l 

«>•, r ii 

; irt$ fare 

<4V 

¥t<torft *U3l 

>, * 

~ <4 >-45 


5.8V 

*T?"51 

o>> 


► V, »5 

fa^fa TO** TOW 

5o> 

— *3* *f35t* *»*f$ 

>•5, 5*8 

■ fwtnrc *t?r •». 5*8, 

5*4 

— ^t*t *ifc5t* f=nm # 

»•«, >»v 

, iWH -ai i«, ii iv 

>»» 

- *t«n m 

541 

f^rtfiat 

4, 1 

‘- wteii ji ?taai 

54V 


58-4 

^VTf5|^| ( csilorie ) 

«>« 

«l$9i 

5*» 


>8> 

| 3fft? (Gramme) 

«o4 

ev*r 

V>1 

j 5*1 

*>5 



! 5®R ( motion ) 

« 1 

*Tt5-*t5»fe 

A 

! m\ 

50 

aft 

W 

i 

, 5t*t « 5t*t*t5 

j 

4>5 

3F*T 3^5 51 5t3 

5>1 ! 

5!*f ?t* 

v»5* 

Jft f»r fafauti? 

1 

5 « 

- £a$lf«*r >>5. 

>>1 

3FTtV 4 ^ 

84 , 


4>4 

— ^Yfil 

• 

8» j 

5** 

>«4 

— - *W*«I1 

<41 ! 

— 

>«* 

— f*t5 

• 5«> 84 ; 

CSfnw *1 *t$t 

«9> 

— 

>8, 80, 1^| 

C5*tl#&tfc « fa?* 

W* 

— — <5*tf?R 

«>, i», n, IV, 

•8V 1 

arfrfe 

85 

1 ***• *** j 

>J*1, »»► 1 

cwl^JNi « • * < 

%4‘ 

— C*t«l 

f. »* 


* >« 

fcfaatvfr *1 vs 

5*« 

— ^li'a 

, S»1 


H 


4*h 

fct*t5 55V, <'•4, 

5®4 

— 

*>>V 


588 

wm % 

- atWCU 3tf*T*t 

« '»> •* 

4 

— fro 

>>4 

ffo, tfew* 

>v> 

** 

55V 

*% « itfo 

♦•V 

— WHItfa 

580 





cbiS’s 


jl»$a «tns 


n* 

*tr 

— cat* *fa*ta atltft 

*8^ 

nts* faata nsfa 

V>% 

cSantfat (nfcta) 

***> 

— — at * sssi 


cpx f^tfsmt^ 


nt$s 

*C* 

$Ttv (:ns$m) 


nt®Stn (Poundal) 

♦Ofc 

— w*f*MS} 

tr* 

f*tfs»w ten 

"t* 

— stOT* 

►* 

— nwf«f « fa% nsai 

*>* 

1>r!tn5 

«* 

fa^S 

>*, ** 

— iiti? 

f 

— far 

1 8 * 

'-- Hww 

I 

«* 

^ 

8* 

* 

St** ¥ fanst* ^ 

**» 

— as 

$*, 88 

St$ta, cats? 

'3t« 

- fat 

«», 8* 

StswtTa 

)8» 

cnt$w 

1 r> 

atatsw stfaw 

O* 1 

-Je ataa ^?tn 

»> 

Stis (dyne) 

«0*#| 

• / ^ . 

**, \t'+ 

sti^tpn 

^ il 

gftn* ft<a 

S>* 

, — catcanat^ 


T-fa 

S*£ 

sti twf s* 

Si*, SS« 

dat«4tf vt* 

*t* 

%qp*4tS 41 4Ft*»( Ctfo 

1* 

, «cit®3hi 4i naata :— 


fctlfa$St« 

>*« 

-- itnf faftpr *n 

t 

css^c^^ta* 

<6* 

— fstwa eftsts 

t>« 

csnwi 

>*fi 

- f-afir *.n 

■ * 

*** 

®?t»r cats's 

*tr* 

--cfcnta ^n 


Jjtffa? faftatS 

t** 

— afati aa 


r _ 


; ' — cn*e font 

<»« 

BtfSl (Temperature) 

«S8 

yf 

— fajfrt an 


ai "ifrttfsitts 

pi 8 

: - — cafrr sn 


r §tcna $*nfa s aw 

*S* 

— cstSs ntfl atffi strata 

W (Heat) 

J 

«}8 

j — csf&a nt$ atfnat* 


Watai TOt 

*y* 

! % — "faf? an v 

SU 

H*|W« ftwts 

**> 

<2f4ti3, «St# , l 

**4, W 

Hjft fast* 

*4- 

■ ?®ta 

« 

afSl (Momentum) 

*Mr 

; ^r-ifasts 

>tr8 

ss tartSs ssttfat 


‘ «rcnnt* maJE» 

^'8 

aa v s>«ttta 

>» 

i m *^i cents’ 

S8f 



0£>n3& 




cfcyrc’ 

>11 

cfft* caRtralJt* 

i«», i«« 

ft«tfa v&Xi 

>8* 


i<M 

faff* «ft* 


— $*<fs5fas v 

>*1 

— cw' « ^ 

>H 

— *3*1 Ws 

>**r 

fa»f«fr *w$ 

«itr 

- aw 

>«0 

~§ efts' 

i*> 

— enrt 

>«i 


O 

’ijtntr&i 

>«'-. >10 

CftS* ■’It^ &t»R) 



>*» 

Cfts'^# (-[36*0 

<»(« 

-- fa* 

r >€». 

OPl f C» fat* 

>8* 


>1> 


11 

— W$PS 

>18 

JFt*T 

>M), «i8 

— fttSfa? 

>►> 


i8» 


><»0 


v 

— faff <s, fa fw3Tt=r 

>tr8 

— fatoft 

V 

j- Cft®' 

>10, >18 

• -• 

l 

— 3J 

■# >*81 

4_ *jt*t 

^ 

«( 

— y I3W * 

>«»\ 

W 

>61, 0*1 

1 — ‘CTI’ cfaft* 

>«8 

— S!tl*fU it 

«• 

— stf 5? 

, >n,i«« 

‘—^fa (Cifttft « flW) 

«• 

— ‘ft?’ cfaift 

XI 

- %' 

<• 

*1 fl c*fa* 

> o, • 

[ 

i 

*> 

»' 

i»i 

« *3*1 

i*8 

i 

— AS 

>« 

c*f>fat3, ^fafaltf 

>*i 

<*!■$ 

jn, .m 

- $*1* 

>«> 

, \ ^ 

r — 

>( 

V** 1 


>>l' 

fltqjtffa (gravity) 

o>> 

piftwWi il *f«R fetf 

>►» 

« * 

ftifts" 

i*> , 

-\at? * w?i 

n 1 >»» 

faut* fon 
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